APPENDIX






Ralph lzzo
Chairman, President & CEQO, PSEG
Testimony to the Joint Session of the
Senate Environment and Energy Committee and
Assembly Telecommunications and Utilities Committee
Statehouse, Trenton, N.J.
Dec. 4, 2017

Good morning.

My name is Ralph Izzo. | am Chairman, President and CEQ of Public Service Enterprise Group, a
diversified energy company headquartered in Newark, New Jersey. | expect that you are very familiar
with PSE&G, the state’s largest electric and gas utility, which serves 2.2 million electric customers and
1.8 million gas customers in New Jersey. Another one of PSEG’s companies is PSEG Power, which
operates a diverse fleet of power plants with over 10,000 megawatts of generating capacity in New
Jersey and several northeastern states.

PSEG Power owns and operates the Hope Creek and Salem nuclear power plants in Salem County. PSEG
shares ownership of the two Salem plants, as well as the Peach Bottom nuclear plant in Pennsylvania,
with Exelon. Together, Salem and Hope Creek comprise the second-largest commercial nuclear
generating facility in the United States, on pace to produce nearly 30 terawatt-hours of electricity in
2017. All told, New Jersey’s nuclear fleet provides nearly half of the electricity generated in New Jersey,
and approximately 40 percent of the energy consumed by millions of New Jersey homes and businesses.

The U.S. nuclear industry is in crisis.

Around the country, several nuclear plants have closed and still more are at risk of closing — not hecause
of operational or safety issues, but rather under economic pressure, resulting from flaws in deregulated
energy markets. Identical units are under no such pressure in state-regulated jurisdictions. Specifically,
nuclear generating units are struggling to remain economically viable in a sustained period of depressed
wholesale electric prices, the result of a lack of recognition in the U.S. energy markets of important
externalities, such as fuel diversity or environmental attributes.

These flaws aren’t new. They were implicit even as the New Jersey energy industry was deregulated in
the 1990s. However, these flaws were masked by comparatively high prices for natural gas and have
been revealed only as the price of gas has fallen to historic lows and remained there.

Innovations in drilling technologies and the discovery of vast, untapped resources in the region known
as the Marcellus Shale have led to tremendcus supplies of natural gas. And as we all learned in our first
economics class, the law of supply and demand instructs us that, when supply goes up, prices come
down.



Similar pressures that have forced other nuclear plants around the country to close — in states such as
Vermont and Wisconsin, that threatened others in New York, lllinois and Connecticut, and are
continuing to put plants in Pennsylvania and Ohio at risk ~ are now on New Jersey’s doorstep.

New Jersey’s nuclear fleet is facing a crisis, as well. That is the crisis that brings me here today.

At this moment —~ today — our nuclear plants are in the black. That's due in part to the operational
excellence of our workforce, who work tirelessly to improve the efficiency with which our units are able
to produce electricity. But it is due primarily to the fact that our company was able to pre-sell electricity
the past three years under contracts that are above current market prices.

Those contracts are finite, and some of those contracts are set to expire before the end of this year -
most by the end of next year. Unless market prices change, we will no longer be covering our costs,
within the next two years.

Without intervention — without a thoughtful, economic safety net — PSEG will be forced to close its New
Jersey nuclear plants.

If that happens, New Jersey will still be able to purchase the electricity it needs. The lights will stay on.
But the impact for New lersey will be negative in almost every way.

Please recall what | described as a flawed design in the energy market. Today’s markets recognize and
reward the short-term marginal costs of natural gas — that is, the markets favor natural gas because it’s
plentiful and because it's cheap. When it comes to energy, however, short-term cost is by no means the
only factor we should be focused on.

Nuclear has many beneficial long-term attributes the market fails to recognize — and these are attributes
that are vitally important to New Jersey. Nuclear energy is carbon-free, it contributes to fuel diversity
and a resilient energy supply, it fuels New Jersey’s economy to the tune of more than $800 million a
year and, if New Jersey’s nuctear plants were to close and these important attributes are lost, it would
cost more to replace them than it would to provide an economic safety net to preserve them.

Please don’t misunderstand: Low-cost natural gas is good for New Jersey and good for our customers.
The economy benefits from reduced energy costs. Our customers are enjoying the comforts of natural
gas to heat their homes and cook their meals, while also saving on their monthly bills. But when it comes
to generating electricity, there are other important considerations.

New Jersey customers consume electricity generated in a variety of ways, and nuclear is one of the
largest fuel sources. Fuel diversity provides resiliency and price stability. If these nuclear plants retire
prematurely, New Jersey’s electricity supply will become almost entirely dependent on one source of
fuel for electricity.

If New Jersey gets 90 percent of its power from one source, that leaves New Jersey vulnerable.



We would be vulnerable to price fluctuations and, as we nearly saw during the polar vortex in 2014,
when natural gas supplies were in high demand for home heating, we would be vulnerable to power
disruptions, as well.

Nuclear energy helps keep our air clean, and | think we can all agree that we want our air to be as clean
as possible. Nuclear helps New Jersey avoid 14 million tons of carbon and other air pollution each year -
that's the same as taking 3 million gas-burning cars off the road every single year. Nuclear power is the
reason why transportation is the No. 1 source of air pollution in New Jersey, unlike other states where
smokestacks are the primary source.

Nuclear is an engine that drives New Jersey’s economy — especially in South Jersey.

The overall economic impact of our Salem and Hope Creek plants has been estimated at more than 5800
million every year. And the loss of our nuclear plants would mean putting some 1,600 nuclear plant
employees out of work — with a cascading effect that ultimately could affect 5,800 jobs statewide.

Additionally, all New Jersey customers will pay more for electricity if our nuclear plants are forced to
close and their output is replaced by new fossil-fuel burning generation.

For all these reasons, it's cheaper to keep it.

| am reminded of my earliest high school lessons in supply and demand: Consider that nuclear energy
provides nearly half of the electricity generated in New Jersey. Now if we remove that much supply,
demand remains the same, then prices go up. Economics 101.

Research by The Brattle Group found that the loss of nuclear plants will cost an additional $400 million —
per year —in higher energy bills. And, that doesn’t include the impact of environmental costs, fuel
diversity and other economic impacts.

If a market is designed in a way that it forces one asset out of business —in this case, New Jersey’s
nuclear generation units —and replaces it with a more expensive asset, that is evidence of a significantly
flawed system. | would go so far as to say that a market that replaces a low-cost energy source with
more expensive energy is, in fact, a broken system.

Let me be clear: | believe that healthy, productive nuclear plants are good for New Jersey’s economy, for
its environment, and for all energy customers.

And they are good for our company, as well. But, it takes 51 billion to operate our nuclear plants in any
one year. No successful business would continue to make those kinds of investments without a glimmer
of hape for an adequate return.

So if our nuclear plants are failing to cover their costs—which is the forecast trajectory as our hedge
contracts roll off —and | am forced to make the decision to shut them down, it will not be a difficult
decision from a business perspective.



But it wili be a painful decision — for our employees, for our economy and for the other positive
attributes that nuclear energy provides for the entire state of New Jersey.

Our competitors, of course, several of whom are here today, want our nuclear plants to close because
electricity prices will rise — and they will benefit.

These are the same competitors who are telling you not to worry about this looming crisis and, if there
is one, that the federal government will solve it.

Other advocacy groups are opposed to a safety net for nuclear, | suppose, because they don’t believe
that we will close our nuclear plants.

As the executive vested with the authority to make such decisions on behalf of our corporation and its
shareholders, [ am here to tell you that those plants are in trouble and that, if nothing changes, | will
close them.

But we aren’t here today to ask you to bail out our shareholders. In the very recent past, PSEG already
has shut down 4,000 megawatts worth of power plants — more than the combined capacity of our
nuclear plants. We made those decisions without asking the state to intervene. We are not averse to
taking such steps, when necessary. And our shareholders, as in any other business, reward us when we
retire underperforming assets.

This isnt about us. This is about what is best for New Jersey.

Let me make something else clear: We do not support a blank check and we’re not asking for a bailout.
What we believe is called for is a safety net — a framework that is regularly revisited to prevent the
closure of an asset that is valuable to the state of New Jersey.

Without a safety net and without the important attributes of nuclear plants being valued, New lersey’s
nuclear plants will close.

Now, any reasonable safety net, we believe, should come with strong consumer protections, such as a
demonstration of financial need. We understand that any such needs test would require us to be as
transparent as possible, and to open our books to state regulators. Such a safety net should also include
offsets for payments made to us for environmental or fuel diversity attributes provided at a state,
regional or national level, as well as regular retesting to ensure the safety net is not extended if the need
no longer exists,

The timeiine | have described this morning — the timeline during which our nuclear plants will become
cash-negative — may seem like more than enough to wait and see, particularly as we read headlines
about nuclear proposals at the regional and national levels. The U.S. Department of Energy, FERC and
PIM, our regional grid operator, ail are considering this problem, as well.

I have said often that this is a problem that calls for a broad regional or national solution. But the need
to act on behalf of New Jersey’s nuclear generation is an urgent one — one that cannot wait for these
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organizations to reach a useful consensus. At least not in time to preserve nuclear’s benefits for New
Jersey customers.

The decision to shut down a nuclear plant is a long, expensive and deliberate process. Unlike other kinds
of electric generation, a nuclear plant does not come with a switch that can be flipped on and off.

Once a nuclear plant is closed, it’s permanent. The plant, its product and its jobs are gone for good.

| hope that | have persuaded you of the urgency for New Jersey to act ... just as your counterparts in
New York, illinois and Connecticut have already done.

PSEG has been serving this state for 114 years. We're committed to New Jersey. Our roots are deep. We
invest in the economy, environment and infrastructure to help make the state a better place to live and
waork.

Today, our priority is to preserve nuclear energy as part of New Jersey’s energy mix —and, more
importantly, for New Jersey. A safe, clean and productive nuclear fleet is everyone’s best interest.

Thank you.
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But it's not just climate change gases - burning fossil fuels releases nitrogen
oxides, sulfur oxides, particulates and mercury into the air, which negatively
impact public health such as asthma and other serious health problems.

This pollution comes with a cost. The Brattle Group estimates the value of air
pollution avoided by New lJersey’s South Jersey nuclear plants at $700 million.
That does not include the value to the economy of thousands of jobs or the value
of having a diverse fuel mix — it is just the value of the environmental benefits -
almost three-quarters of a billion dollars a year.

Of course, the environmental community must remain committed to its
longstanding core principles: encouraging more efficient use of energy, promoting
renewable energy resources and advancing sustainable lifestyles and business
practices.

In the future, solar and wind will produce most of the energy we need without
harmful- emissions. Nuclear energy is, however, fulfilling that clean energy role
today.

If we allow our current nuclear plants to close, it will wipe out all of the
environmental benefits from all of the solar and wind energy that New Jersey has
invested in to date — and then some.

Without nuclear power, it will be impossible for New Jersey to reach the state’s
clean air targets and we will lose ground in our efforts to tackle climate change
and reduce pollution that harms public health.

Nuclear energy is the backhone of New lJersey’s safe, reliable and affordable
electric grid. More importantly, it provides the energy we need without polluting
the air or damaging the climate.

As nuclear plants in this state are threatened, it is important for all of us —
especially those of us who are committed to a better environment — to put aside
misperceptions and myths and recognize the critical role that nuclear power must
provide for us to reach our environmental goals.

Thank you.
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Good morning. | would like to thank Chairman Smith, Chairman DeAngelo and the members of
the Senate and Assembly for holding this hearing and providing an opportunity for me to speak
about the important role nuclear energy plays in the state of New Jersey.

My name is Judd Gregg. | am the former Governor of and a former Senator from New
Hampshire. | currently am a member of the Advocacy Council of Nuclear Matters. Nuclear
Matters is a national coalition of more than 17,000 members across the country that works to
inform and educate the public and stakeholders about the clear benefits of nuclear energy.
Together we support solutions that properly value nuclear energy as a reliable, affordable, safe
and carbon-free electricity resource that is essential to America’s energy future.

Our nation’s nuclear power plants are vital national assets that provide reliable, carbon-free
electricity to tens of millions of households and businesses around the country.

Despite their value, a combination of factors —including low natural gas prices and market rules
that fail to recognize this value — have caused otherwise exemplary performing nuclear plants
to close around the country and put the future of New Jersey’s nuclear facilities in jeopardy.

As a former Senator and Governor in New Hampshire, | keenly understand the critical role
nuclear energy can play for a single state and an entire region. Nuclear power provides high
paying jobs and long-term energy security with a 60-year life for nuclear power stations and

low operating costs. Nuclear energy is affordable and predictable in cost because there is little
fluctuation in production costs and the average fuel cost is more economical compared to other
energy sources. And nuclear energy produces no emissions during operation — contributing to
cleaner air, less pollution and a healthier population.

Unfortunately, | am also keenly aware of the dire impacts that occur with the untimely closure
of a key nuclear facility. In 2014, the Vermont Yankee Nuclear Power Plant closed, and its
adverse effects on the environment and community in New England were significant. In New
Jersey, nuclear accounts for more than 90 percent of the state’s carbon free power generation.
Given the large role nuclear plays in powering the state it is important to recognize this
contribution before it is too late.
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The reality is that Vermont Yankee was an asset that benefited three states, contributing over
560 million to the local economy each year through financial contributions, taxes paid, and
employee involvement. The nuclear plant saved New England customers (in Vermont, New
Hampshire and Massachusetts) about $330 million in electricity rate savings versus purchasing
the same power from the spot market since 2002. Vermont Yankee’s shuttering resulted in
hundreds of jobs lost, which was a blow to the local economy. Those jobs have not come back
and those towns have been devastated. Sadly, small businesses are feeling that crunch the
most, with reports as high as 20% in lost revenues. In addition, $58 million in payroll per year is
no longer paid to the over 500 people Vermont Yankee once employed.

Unfortunately, after the closure of Vermont Yankee carbon dioxide emissions rates also
increased in New England. According to the 2015 ISO New England Electric Generator Air
Emissions Report, the loss of Vermont Yankee increased the use of natural gas- and oil-fired
generation, which drove an increase in carbon dioxide emissions in 2015 compared with 2014,

We know that when nuclear plants close, they are replaced by natural gas-fired power plants.
In New Jersey, where nuclear energy and natural gas are the predominant sources of power,
the elimination of nuclear would make the state almost completely dependent on natural gas.
It certainly gives credence to the saying: “Don’t put all your eggs in one basket.”

In New England, where utility rates are among the highest in the country, during some of our
most frigid winters, the region experienced challenges in access to natural gas. Nuclear,
unaffected by cold weather, was able to meet those challenges when Vermont Yankee was
operating. Since that time, residents have seen huge spikes in their bills during these periods of
extreme cold. A diverse energy mix helps consumers because it minimizes those volatile
periods, helping ensure consistent and affordable electricity prices. This is not a zero-sum
game. A robust nuclear industry in New lersey complements natural gas and renewables to the
ultimate benefit of residents through competitive rates.

The loss of nuclear will likely mean a greater reliance on naturai gas—fired generation.
According to a recent study prepared by IHS Markit for Nuclear Matters, titled “The Value to
New Jersey Consumers of Salem and Hope Creek Nuclear Power Generation in Providing
Reliable, Resilient, Affordable, and Environmentally Responsible Electricity” loss of Salem and
Hope Creek will result in a net increase in CO2, SOz, and NOx emissions from power generation
of 13 miilion metric tons (MMt), 3,063 metric tons, and 118 metric tons, respectively, with an
estimated environmental impact cost to New Jersey consumers of more than $530 million per
year. While renewables fike wind and solar represent a growing — and vital — share of New
Jersey’s electricity supply, these sources are still a small fraction of your total generation. |
agree with the Nuclear Matters’ study conclusion that New Jersey benefits from a diverse
porifolio.
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On the issue of jobs and economic contributions, the nuclear industry is a shining example for
states. Nuclear facilities can operate for 60-80 years and Salem and Hope Creek each have
significant life ahead of them, if they are able to remain open. According to the Nuclear Matters
IHS study the plants are responsible for over $800 million in real gross state product and
provide over 6,000 direct and indirect jobs in the state.

During my time as a Senator and Governor, | recognized how critical it is to learn from lessons
of the past. In this instance, it is important to learn from the lessons provided by Vermont
Yankee. Earlier | mentioned specific financial hardships that the plant closing caused the
community and surrounding area. However, it is important to note that the hardships extend
well beyond the finances. When the nuclear facility closed, families lost their jobs and were
forced to move. Programs for more at-risk community members that Vermont Yankee
supported were lost. New England lost a backbone of its community, and because of that it will
never be the same.

New Jersey does not have to suffer a fate similar. As you consider a potential solution, think
about your state’s and your community’s future. While New England cannot turn back the
clock, you can-prevent something similar from happening here. | urge you to look at all options
that help New Jersey consumers.
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In New Jersey, about 97 percent of the state’s emission-free electricity is delivered from those four reactors.
(Oyster Creek is scheduled to retire prematurely in 2019.)

The situation for emission-free electricity after 2019 when Oyster Creek retires will continue to be
overwhelmingly nuclear. The Salem and Hope Creek plants prevent substantial emissions and formation of
CO2, SO2, NOgx, ozone, and particulate matter, compared to the alternative of natural gas and coal-fired
generation that would most likely replace their output.

Similatly, overall NOx and particulate emission and formation would all inerease by more than current New
Jersey emissions levels. Given the region’s geography, much if not all of the replacement generation would
be upwind, subjecting New Jersey to the associated pollution while giving up the economic benefits of
hosting the generation (other speakers will specifically address the substantial economic benefits of these
plants to the State of New Jersey).

Existing Nuclear Supports the Clean Energy Transition

As Pve noted, the existing nuclear fleet provides a vast amount of zero-emissions electricity that is simply not
rcplaccablé quickly. In states that have recently seen nuclear retirements, Florida, California, and Wisconsin,
significant amounts of the lost emission-free power was replaced with coal or natural gas, increasing
emissions of COz as well as traditional air pollutants that contribute to smog and other serious public health
impacts. Looking at in-state power sector emissions in the year before and the year after nuclear power plant

closures:

e Wisconsin saw a 2.6 million mettic ton increase,
s Florida saw a 2.7 million metric ton increase, and
e (California’s saw a 9.6 million metric ton increase.

In response to the substantial emissions increases that followed the closure of San Onofre, the State of
California is in the process of procuring energy efficiency and renewable energy to replace the 2,256 MW
Diablo Canyon Nuclear Power Plaat, currently scheduled to close over the 2024-25 timeframe. Procuting
this much replacement power and ensuring it is carbon-free will take a decade to essentially get back to where
the State is today, emissions-wise.

Therefore, the Legislature should consider how to prevent further retirements of New Jersey’s reactors,
which are licensed through 2036, 2040, and 2046, notwithstanding the pending eatly retirement of Oyster
Creek Generating Station. Retiring any of the three remaining reactors would give up decades of carbon-free
power. This in turn would place needed new and additional investment in renewable energy, energy
efficiency, and storage in a position to have to first dig out of the pollution hole created by those retirements.

Center for Climate and Energy Solutions 3
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New Jetsey is in a stronger position than most states to build on the existing zero-emission foundation with a
broader green energy push to move into a natonal leadetship position. Keeping these plants ensures these

investments have time to get on the grid, but importantly also ensures they are additional, not just making up

for lost nuclear — we need both to make the kind of difference the science tells us we need to make by mid-

century.

For myself and my organization, planning to preserve the zeto-emission capacity already in place is a
necessary foundation to begin the discussion on moving New Jersey forward on clean energy. Without the
existing nuclear flect, any meaningful clean energy transition will be set back possibly decades. It is always
good practice to have a solid foundation in place as you begin to build the house,

Center for Climate and Energy Solutions F
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Thank you for the opportunity to testify today regarding New Jersey’s existing nuclear plants.

My name is Armond Cohen, and I am Executive Director of the Clean Air Task Force, a non-profit
environmental organization' founded in 1996 to advocate for policies to fight air pollution and
climate change. We have worked closely for two decades with leading environmental groups in New
Jersey and other states to promote state and federal policies to curb harmful air emissions from
power plants.

Today, I will focus on the role that New Jersey’s power plants play in avoiding carbon emissions and
climate change, and why reasonable policies should be considered to keep them operating in the
coming decade.

Let’s start with this fact: the world’s climate, and New Jersey’s, is changing rapidly. Whether directly
caused or amplified by climate change or not, Superstorm Sandy was an example of extreme weather
we can expect from out warming of the oceans.” Global warming has increased the probability and
severity of extremely hot and wet weather worldwide. At present rates of change, haif the world’s
population can expect, by 2030, to experience much different climates than we experienced in the
late 20th century.”

While political shouting continues, there is a broad scientific consensus that these climatic changes
are driven by the heating of Earth’s atmosphete from carbon dioxide released by the burning of
fossil fuels: oil, gas and coal.” If we are going to limit extreme climate change, we need to make every
effort to utilize every non-fossil energy source we have. And timing matters.

Every molecule of carbon dioxide put in the atmosphere today will continue to warm the earth for
centuries. So every molecule we emit today matters - essentially forever. And because carbon simply
accumulates in the atmosphere, accelerating warming, the only way to avoid the worst climate
change scenarios is, ultimately, to avoid emitting carbon altogether: We need a zero catbon energy
system by 2050 or soon after and maximum feasible reductions possible until then.?

Figure 1 illustrates why. Consider the atmosphere as a bathtub. We are filling it quickly with carbon,
approaching the spillover limit at which the atmosphere changes in ways that may alter Earth’s
climate beyond human experience — a limit generally reckoned to be two degrees Celsius increase
above pre-industrial levels; this temperature correlates to about 450 patts per million of carbon
dioxide in the atmosphere (we are at roughly 400 parts per million today). There is some draining of
carbon through uptake in trees and the oceans, but it is occurring at a far slower rate than we are

! See www.catfus. CATF is financed entirely by charitable donations, and receives no funds from private
sector companies or the U.S. government.

2 See Trenberth, Kevin E., John T. Fasullo, and Theodore G. Shepherd. "Attrdbution of climate extreme
events." Nature Climate Change 5.8 (2015): 725-730.

3 See Diffenbaugh, Noah §., et al. "Quantifying the influence of global warming on unprecedented extreme
climate events.” Proceedings of the National Academy of Sciences 114.19 (2017): 4881-4886.

* See Intergovernmenal Panel on Climate Change, Understanding and Attributing Climate Change (2007),

http:/ /www.ipcc.ch/publications_and_data/ar4/ wgl/en/spmsspm-understanding-and.html

> See Rockstrdm, Johan, et al. "A roadmap for rapid decarbonization.” Saence 355.6331 (2017): 1269-1271.
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We can’t know the future of energy technology for certain. But we do know that, over the next two
decades, every molecule of carbon will matter. Whatever one’s view of the state’s ideal energy mix in
2050, one thing is clear: At least during the transition, New Jersey should find a way to maintain a
very large climate-protection tool - nuclear energy.

Thank you for your attention, and I look forward to answering your questons.
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Introduction

My name is Norris McDonald and | am the founder and president of the African
American Environmentalist Association (AAEA). We are the nation’s oldest African
American-led environmental group and we are dedicated to protecting the environment,
promoting the efficient use of natural resources, enhancing human, animal and plant
ecologies, promoting increased African American ownership of energy resources and
infrastructure and increasing African American participation in the environmental
movement.

We support strategies to prevent the premature retirement of Hope Creek and
Salem nuciear power plants. These existing, licensed, and operating nuclear power
plants are an invaluable asset in mitigating air poliution in New Jersey. The state is in
nonattainment for ozone, which is a component of smog, and negatively affects the
health of New Jersey residents. Any support the New Jersey state legistature can
provide would be a Godsend to people suffering from asthma and other air poliution
related illnesses. Minority communities are particularly vulnerable to air related
ilinesses with the highest rates of asthma attack, emergency room visits and
hospitalizations in the state. These vulnerable communities are helped by ability of
Hope Creek and Salem nuclear facilities ability to deliver incredible amounts of
baseload electricity without producing any of the air pollution that hurts these areas.

Nuclear power plants represent our most important facilities for efficientiy
producing large amounts of baseload eleciricity while not producing air polluting
emissions. It is for these reasons that we support the PSEG Nuclear nuclear fleet.
Hope Creek and Salem nuclear facilities are invaluable clean air assets in New Jersey.
Hope Creek and Salem are also uncredited assets in New Jersey's ongoing goals to
improve air quality.

We were the first environmental group in the United States to support nuclear
power starting in 2001. We support nuclear power because operating the plants do not
create smog-forming gases or greenhouse gases. We are also particularly interested in
mitigating air poliution in New Jersey because African Americans represent most of the
asthma hospitalizations in the vast majority of counties in New Jersey.
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PSEG Nuclear Plants

Hope Creek Nuclear Generating Station

Hope Creek is located along with Salem Generating Station on a 740 acre site in
Salem County, New Jersey. Salem County’s western border is the Delaware River and
Interstate 95 runs paraliel to the river. Electricity generated by Hope Creek produces no
greenhouse gas emissions. Hope Creek is the largest employer in Salem County with
over 1,500 employees. Hope Creek is a single unit boiling water reactor (BWR) with a
total generating capacity of 1,172 megawatts and generates enough electricity to power
approximately one million homes each day. Construction began in 1974 with
commercial service beginning in 1986. lts license has been renewed by the Nuclear
Regulatory Commission (NRC) until 2046. PSEG owns 100% of Hope Creek.’

Salem Nuclear Generating Station

The Salem Nuclear Generating Station has dual unit pressurized water reactors
(PWR) with a total generating capacity of 2,296 megawatts (MW) [PSEG portion 1,318
MW] and generates enough electricity to power approximately two million homes each
day. Construction began in 1968 and Unit 1 began commercial service in 1977. The
NRC has renewed its license until 2036. Unit 2 began commercial service in 1981 and
its license has been renewed by the NRC until 2040. PSEG owns 57% of Salem.
Exelon Corporation owns the remaining 43%.?

Air Pollution in New Jersey

Most people living in New Jersey live in counties with unhealthy levels of smog,
according to an annual report by the American Lung Association, “The State of Air
2017." The group gave failing grades to 12 of New Jersey's 21 counties based on
measurements of ozone, a pollutant that comes from power plant and vehicle
emissions. The data was obtained from the U.S. Environmental Protection Agency's Air
Quality System, which collects data for all of the state’s counties.’

According to the report, the air quality in New Jersey ranks among the worst in
the nation because of high concentrations of ground-level ozone poliution. The New
York-Newark metro area was listed among the “25 Most Polluted Cities” for both
ozone smog and fine-particie pollution. The Philadelphia metro region, which inctudes
Camden County and other parts of western New Jersey, was ranked the 22nd worst

1pSEG Power LLC, https://www.pseg.com/family/power/ nuclear/hope_creek.jsp

2 pSEG Power LLC, https://www.pseg.com/family/power/nuclear/saiem.jsp

3 American Lung Association, “The State of Air 2017, p. 121, http://www.Iung.org/our-initiatives/heaithy—
air/sota/key-findings/
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for ozone, even though it met the national standard for year-round particie poliution,
the report says. In terms of ozone poliution, 11 New Jersey counties received an F
grade, one received a D and three received a C.* The counties receiving F grades
include:

» Bergen

« Camden

» Essex

« Gloucester
« Hudson

» Hunterdon
» Mercer

« Middiesex

» Monmouth
+ Morris

» Ocean

According to the State of New Jersey Department of Environmental Protection
Division of Air Quality, “New Jersey air quality...exceeds the current standards for
ozone throughout the state and fine particles in urban areas.” Losing a nuciear power
plant will only make that problem worse. No nuclear plant should be allowed to close as
long as any area in a state is in noncompliance of the Clean Air Act.®

Asth’mé Rates and Race in the United States

In 2015, almost 2.6 million non-Hispanic blacks reported that they currently have
asthma. African American women were 20 percent more iikely to have asthma than
non-Hispanic whites, in 2015, In 2014, African Americans were almost three times more
likely to die from asthma related causes than the white population. In 2015, African
American children had a death rate ten times that of non-Hispanic white children. Black
children are 4 times more likely to be admitted to the hospital for asthma, as compared
to non-Hispanic white chiidren.

1

# NJ Advance Media for Ni.com, April 20, 2017,
http://www.nj.com/weather/index.ssf/2017/04/these_ls_counties_have._ the_worst_air_poliution_in.htm|

® State of New lersey Department of Environmental Protection Division of Air Quality,
http://www.nj.gov/dep/dag/

® U.S. Department of Health and Human Services, Office of Minarity Health, “Asthma and African Americans.”
https://minorityheaIth.hhs.gov/omh/browse.aspx?lvl=4&lvlid=15
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Asthma in New Jersey
According to Bhavini A. Doshi, Esg.,” in-house counsel at the City of Jersey City,

It is well known that air pollution, particularly in densely populated
urban areas with multiple sources of poliution, has real impacts
upon short- and long-term human health. Children are especially
vulnerable to asthma and other pollution-related symptoms,
inciuding death. Numerous studies have shown that Newark, for
instance, faces “disproportionate impacts from multiple sources of
air poliution.” Other dense urban centers in New Jersey also suffer
from multiple sources of air pollution and are home to significant
minority and low-income populations. These communities are
surrounded by NOx emitters — ports, airports, bridges, tunneis,
sewage plants, garbage incinerators, and factories, to name a few
— on ali sides.®

New Jersey cannot reduce its asthma rates as long as its ambient air quality is in
noncompliance with the Clean Air Act. According to the State of New Jersey
Department of Health:

In New Jersey, more than 600,000 adults and 167,000

children have asthma. Asthma affects all races, ages and genders.
More boys have asthma than girls, but in adulthood, more women
are diagnosed with asthma than men. Blacks, Hispanics and urban
residents are more likely to be affected with asthma symptoms, as
are individuals with a family history of the disease.®

Nuclear power plants do not add emissions info the atmosphere that lead to asthma
symptoms.

According to the Village Voice, one in four Newark children suffers from asthma;
the hospitalization rate is 150 percent greater for kids living in the city than in the rest of

7 Doshi has nearly 10 years experience in local government law. She is a member of the board of trusiees,
environmental section, for the New Jersey State Bar Association and sits on the Renewable Energy, Cleantech, and
Climate Change Special Committee. :

& New Jersey Spotlight, Op Ed: VW Settlement-An Opportunity For Environmental Justice, 9/28/2017.
http://www.njspotlight.com/stories/ 17/09/27/op-ed-vw-settiement-an-opportunity-fo r-environmental-justice/

% State of New Jersey Department of Health, Chronic Disease Programs,
http://nj.gov/health/fhs/chronic/asthma/in-nj/
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the state, and more than thirty times the rate nationwide. Asthma attacks are now a
leading cause of school absenteeism in the region. 1

Nuclear Power Benefits Are Essential To Compliance with Clean Air Regulations

States are required to submit State Implementation Plans (SIPs) to show how
they intend to comply with the federal air quality standards set in accordance with the
Clean Air Act. According to the Ciean Air Act:

When the United States Environmental Protection Agency (USEPA)
establishes a new or makes a revision to a National Ambient Air Quality
Standards (NAAQS), the Federal Clean Air Act requires the states to
submit to the USEPA a State Implementation Plan (SIP) revision or
certification indicating that the State has the authority fo develop,
implement, and enforce an air quality management program that provides
for attainment and maintenance of the NAAQS. These elements are
sometimes compiled and submitted separately in what is referred to as an
“Infrastructure” SIP.11

SIPs do not explicitly include emissions-free nuclear power as a compliance tool in
meeting the requirements of the Ciean Air Act. However they do impilicitly include
nuclear generation in that these resources avoid emissions the state must offset if they
are lost, increasing the cost and complexity of attaining these important heath
standards. Penalties for not achieving air standards include the possibility of losing
highway construction funds and expensive permitting hurdles for new or expanded
manufacturing and other facilities important to economic development. Therefore,
preservation of existing nuclear power plants is an important compliance tool and
numerous studies highlight the cost effectiveness of preserving existing power plants as
compared to other emission reduction options.

Air Pollution and Environmental Justice in New Jersey

The State of New Jersey has an Office of Environmental Justice that is located at
the Department of Environmental Protection (DEP). To help address environmental
inequities, the New Jersey DEP launched the Environmental Justice Program to ensure
fair treatment for people of all races, cultures, and incomes, in the development, _
implementation and enforcement of environmental laws, regulations and policies. The

1% The village Voice, “Hell on Wheels: Port Authority’s Broken Promise Is Choking Newark’s Kids,” May 3, 2016.
https://www.villagevoice.com/2016/05/03/ heli-on-wheels-port-a uthoritys-broken-promise-is-choking-newarks-
kids/ *

1 The State of New Jersey Department of Environmental Protection, Certification For Meeting the Infrastructure
Requirements in the Clean Air Act, for 35 pg/m3 24-Hour (2006) Fine Particulate Matter National Ambient Air
Quaiity Standard, January 2010, Page viil.

http://www.state. nj.us/dep/baqp/sip/Letter%20Infrastructu re%20certification%20Appendices_FINAL.pdf
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DEP’s Environmental Justice Program aims to empower citizens who are often outside
of the decision-making process of government, and strives to address environmental
concerns to improve the quality of life in New Jersey's urban and older suburban
communities.'2

Unfortunately, the OEJ has no authority to enforce disproportionate air pollution
impacts. The state legislature needs a law that regulates locating facility and
thoroughfare development projects in environmental justice areas. AAEA authored and
led the campaign to pass an environmental justice law for the City of New York. We
intend to explore the feasibility of passing a similar law for the State of New Jersey.
New Jersey Senator Cory Booker has introduced environmental justice legislation that
would address the issue at the national level. The Environmental Justice Act of 2017
requires federal agencies to address environmental justice through agency actions and
permitting decisions, and strengthens legal protections against environmental injustice
for communities of color, low-income communities, and indigenous communities.
AAEA supports Senator Booker’s bill.

New Jersey in Nonattainment for Ozone

New Jersey is required to meet air quality standards established by the United
States Environmental Protection Agency (USEPA). These standards are known as
National Ambient Air Quality Standards (NAAQS). On Oct. 1, 2015, the USEPA
strengthened the air quality standard for ground-level ozone to improve public health
and environmental protection. The NAAQS for ozone was reduced from 75 parts per
billion (ppb) to 70 parts per billion, based on extensive scientific evidence about ozone’s
effects on public health and welfare. On May 21, 2012, the USEPA designated the
entire state of New Jersey as nonattainment for the previous 0.075 ppm 8-hour ozone
NAAQS. The entire state of New Jersey continues to be in nonattainment for ozone
standards under the Clean Air Act.14/1®

12 state of New Jersey Office of Environmental Justice, Department of Environmental Protection,
http://www.nj.gov/dep/ej/resources.html

'3 Cory Booker, United States Senator for New Jersey, Booker Announces Landmark Environmentat Justice Bill,
October 23, 2017. https://www.booker.senate.gov/?p=press_release&id=685

14 NRC, New Jersey Department of Environmental Protection, Bureau of Air Quality Planning.
htips://www.nrc.gov/docs/ML1315/ML13157A142.pdf

15 State of New Jersey Department of Environmental Protection, “Federal Standards for Ground Level Ozone.”
http://www.nj.gov/dep/cleanairnj/ozone.html
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Demographics and Asthma Rates in Select Cities in New Jersey

New Jersey is 15% African American and 20% Latino.'® Much of New Jersey is
in nonattainment for air pollution under the Clean Air Act. Ozone is a major problem,
particularly in urban areas. New Jersey's larger cities have ozone problems that
exacerbate asthma for its residents. Children are particutarly vulnerable and miss
school due to asthma attacks. Again, nuclear power plants do not contribute to ozone
production and are a major asset in any state that happens to have them.

% United States Census Bureau, Quick Facts, New Jersey. https://www.census.gov/quickfacts/NJ
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Newark is 49% African American, 34% Hispanic and 13% White.'” According to
the Village Voice, “One in four Newark children suffers from asthma; the hospitalization
rate is 150 percent greater for kids living in the city than in the rest of the state, and
more than thirty times the rate nationwide. Asthma attacks are now a leading cause of
school absenteeism in the region.”® A New Jersey Department of Health study that
assessed the associations of ozone and fine particulate matter (PM2.5) with pediatric
emergency room visits in Newark, New Jersey conciuded that, “Ozone was statistically
positively associated with pediatric asthma emergency room visits in Newark, NJ."®
Newark residents have disproportionately high rates of hospitaiization and emergency
room visits as a result of asthma attacks, according to the New Jersey Department of
Health and Senior Services.?°

Trenton is 51% African American, 32% Latino and 15% White.2! The New
Jersey Department of Health's analysis of asthma-related emergency department visits
by municipality showed that Trenton’s rate was 3.8 times the state average and
" accounted for 76 percent of Mercer County’s asthma emergency department visits,
although Trenton residents comprise only 23 percent of the county’s population. Asthma
affects all races, ages and genders. But, blacks, Hispanics and urban residents are
more likely to be affected with asthma symptoms, as are individuals with a family history
of the disease.??

Camden is 53% African American, 39% Latino and 17% White.Z®* In Camden,
18% of residents suffer from asthma and the city reports some of the highest asthma

17 Census Reporter. https://censusreporter.org/profi!es/06000U53401351000-newark-city-essex—county-nj/

18 viillage Voice, 5/3/2016. htips://www.villagevoice.com/2016/05/03/hell-on-wheels-port-authoritys-broken-
promise-is-choking-newarks-kids/

18 New Jersey Department of Health, Jessie A. Gleason, “Associations of Daily Pediatric Asthma Emergency
Department Visits With Air Pollution in Newark, NJ: Utilizing Time — Series and Case — Crossover Study Designs,”
July, 201S.
htips://www.researchgate.net/publication/280537764_Associations_of_daily_pediatric_asthma_emergency_depa
rtment_visits_with_air_poliution_in_Newark_NJ_Utilizing_time-series_and_case-crossover_study_designs

20 RT Magazine, “EPA Funds Study to Look at Pollution, Psychological Asthma Triggers in Children,” 1/27/2011.
http://www.rtmagazine.com/2011/01/epa-funds-study-to-icok-at-pollution-psychological-asthma-triggers-in-
children/

21 geatistical Atlas, “Race and Ethnicity in Trenton, New Jersey.” https://statisticalatias.com/place/New-
Jersey/Trenton/Race-and-Ethnicity

2 The Geraldine R. Dodge Foundation, The Dodge Blog, “Sustainable Jersey: School nurses take on asthma in
Trenton providing needed link between healthcare, school and home,” 7/19/2017.
http://blog.grdodge.org/2017/07/19/sustainable-jersey-schoal-nurses-take-on-asthma-in-trenton-providing-
needed-link-between-healthcare-school-and-home/

3 Area Connect. http://camdennj.areaconnect.com/statistics.htm
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hospitalization rates in the state.?* From 2002 to 2012, pediatric asthma-related
hospitalizations nearly doubled in Camden, New Jersey.2®

Asthma Hospitalizations by Racial Groups (County) in New Jersey

The 11 counties that received an ‘F’ grade from the American Lung Association
in their report, “The State of Air 2017,” have their asthma data by race and county listed
below. African Americans top the list of asthma hospitalizations in all counties listed.
Additional New Jersey counties are also listed after the failing grade counties.

In 2008, an estimated 572,877 adults in New Jersey had asthma. Adult lifetime
asthma prevalence was 12.8% and adult current asthma prevalence was 8.6%
compared with U.S. rates of 13.3% and 8.5%, respectively. In 2008 an estimated
174,346 children in New Jersey had asthma. Child lifetime asthma prevalence was
12.9% and child current asthma prevaience was 8.6% compared with the 38
participating states’ rates of 13.3% and 9.0%, respectively. Adult current asthma
prevalence was higher among non-Hispanic blacks and lower among non-Hispanic
persons of other races than non-Hispanic whites in New Jersey; however, rates were
higher among non-Hispanic multirace persons and non-Hispanic blacks throughout the
U.S. Child current asthma prevalence was higher among non-Hispanic blacks than
non-Hispanic whites in New Jersey; however, rates were higher among non-Hispanic
blacks and non-Hispanic multirace persons throughout the 38 participating states.?®
These rates will go up if the nuclear plants do not continue to run because the
replacement generation that will operate is emitting emissions that are upwind of Salem
County.

County Specific Data

Salem County. Non-Hispanic black residents of Salem County had the highest
asthma hospitalization rate—3.1 times the rate for non-Hispanic white residents and 3.7
times the rate for Hispanic residents. The asthma hospitalization rate for Hispanic
residents was 0.84 times (16 percent below) the rate for non-Hispanic white residents.
When comparing Salem County racial and ethnic groups to their state averages, the
rate for Hispanic residents was 28 percent below the state average for Hispanic people.

24 Archive, “Breathe Easy Camden.” http://archivegiobal.org/camden-new-jersey/

% University of Michigan Medical School, Mahshid Abir, MD, MSc, “Cluster Analysis of Acute Care Utilization Yields
Insights for Tailored Pediatric Asthma Interventions.”
https://www.eventscribe.com/2017/SAEM/ajaxcalls/Presentationinfo.asp?efp=SFFWWIhCWFYzMzA1&Presentatio
niD=267655&rnd=0.4069341

% CDC's National Asthma Control Program, Asthma In New Jersey.
https://www.cdc.gov/asthma/stateprofites/asthma_in_nj.pdf
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The rate for non-Hispanic black residents was 41 percent above their state average and
the rate for non-Hispanic white residents was 54 percent above their state average.?”

Bergen County. As with rates of asthma emergency room visits, Bergen
County’s rate of asthma hospitalizations was highest for non-Hispanic black residents
(3.2 times the rate for non-Hispanic white residents and 2.5 times the rate for Hispanic
residents). The rates of asthma hospitalization for residents of all racial and ethnic
groups were below their state averages (15 percent below for non-Hispanic white
residents, 20 percent below for non-Hispanic black residents, and 30 percent below for
Hispanic residents).?

Camden County. For all racial and ethnic groups examined, Camden County is
above the state average for similar groups—by 36 percent for non-Hispanic black
residents, 46 percent for non-Hispanic white residents, and 89 percent for Hispanic
residents. The asthma hospitalization rate for non-Hispanic black residents of Camden
County was 3.2 times the rate for non-Hispanic white residents and 1.5 times higher
than the rate for Hispanic residents. The rate for Hispanic residents was twice the rate
for non-Hispanic white residents.?®

Essex County. As with rates of asthma emergency room visits, Essex County’s
rate of asthma hospitalizations was highest and exceeded the state average for both
non-Hispanic black residents (10 percent higher than the state average for non-Hispanic
black people) and Hispanic residents (42 percent above the state average for Hispanic
people). For non-Hispanic white residents, Essex County’s asthma hospitalization rate
was three percent below the state average. Disparities between racial and ethnic
emergency room groups in Essex County were less pronounced for asthma
hospitalizations than for emergency room visits. The asthma hospitalization rate for non-
Hispanic black residents was 3.9 times the rate for non-Hispanic white residents, and
1.7 times the rate for Hispanic residents. The rate for Hispanic residents was 2.3 times
the rate for non-Hispanic white residents.*

27 pAsthma hospitalization rates per 100,000 population for select racial/ethnic groups in Salem County and the
state of New Jersey from 2009-2012. New Jersey Depariment of Health, “Asthma in New Jersey,” Salem County
Asthma Profile, p. 6. http://www.state.nj.us/health/fhs/chronic/documents/asthma_profiles/salem.pdf
28 Asthma hospita!izatioh rates per 100,000 population for select racial/ethnic groups in Bergen County and the
state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Bergen County
Asthma Profile, p. 7. http://www.nj.gov/health/fhs/chronic/documents/asthma_profiles/bergen.pdf
3 Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Camden County and the
state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New lersey,” Camden County
Asthma Profile, p. 6. http://www.nj.gov/health/fhs/chronic/documents/asthma_profiles/camden. pdf
0 Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Essex County and the state
of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Essex County Asthma
Profile, p. 6. http://www.state.nj.us/health/fhs/chronic/documents/asthma_profiles/essex.pdf
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Gloucester County. Non-Hispanic black residents of Gloucester County had the
highest asthma hospitalization rate—2.4 times the rate for non-Hispanic white residents
and 2.8 times the rate for Hispanic residents. The asthma hospitalization rate for
Hispanic residents was 0.88 times (12 percent below) the rate for non-Hispanic white
residents. When comparing Gloucester County racial and ethnic groups to their state
averages, the rate for Hispanic residents was below the state average for Hispanic
people by 38 percent and the rate for non-Hispanic black residents was 20 percent
below their state average. The rate for non-Hispanic white residents was above their
state average by 12 percent.?!

Hudson County. NonHispanic black residents of Hudson County had the highest
asthma hospitalization rate—2.8 times the rate for non-Hispanic white residents and 2.2
times the rate for Hispanic residents. The asthma hospitalization rate for Hispanic
residents was 1.3 times the rate for non-Hispanic white residents. When comparing
Hudson County racial and ethnic groups to their state averages, the rate for Hispanic
residents was five percent above the state average for Hispanic people, the rate for
non-Hispanic black residents was eight percent above their state average, and the rate
for nonHispanic white residents was 30 percent above their state average.32

Hunterdon County. For all racial and ethnic groups examined, Hunterdon County
is below the state average (by 43 percent for non-Hispanic white residents, 60 percent
for non-Hispanic black residents, and 75 percent for Hispanic residents). The rate of
asthma hospitalization for non-Hispanic black residents of Hunterdon County was 2.4
times the rates for non-Hispanic white residents and 3.5 times the rate for Hispanic
residents. The rate for Hispanic residents was 0.68 times (32 percent below) the rate for
non-Hispanic white residents.33

Mercer County. Non-Hispanic black residents of Mercer County had the highest
asthma hospitalization rate—3.4 times the rate for non-Hispanic white residents and 2.3
times the rate for Hispanic residents. The asthma hospitalization rate for Hispanic
residents was 1.5 times the rate for non-Hispanic white residents. When comparing
Mercer County racial and ethnic groups to their state averages, rates for non-Hispanic

31 Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Gloucester County and the
state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Gioucester
County Asthma Profile, p. 6.
http://www.state.nj.us/health/fhs/chronic/documents/asthma_profiles/gloucester.pdf

¥ asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Hudson County and the
state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Hudson County
Asthma Profile, p. 6. http://www.nj.gov/health/fhs/chronic/documents/asthma_profiies/hudson.pdf

%2 Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Hunterdon County and the
state of New Jersey from 2009-2012. New lersey Department of Health, “Asthma in New Jersey,” Hunderton
County Asthma Profile, p. 6. http://nj.gov/health/fhs/chronic/documents/asthma_profiles/hunterdon.pdf
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black residents were six percent above the state average for non-Hispanic black people,
those for non-Hispanic white residents were also six percent above their state average.
Rates for Hispanic residents were less than one percent above their state average.3

Middlesex County. Non-Hispanic black residents of Middlesex County had the
highest asthma hospitalization rate—2.4 times the rate for non-Hispanic white residents
and 1.4 times the rate for Hispanic residents. The asthma hospitalization rate for
Hispanic residents was 1.7 times the rate for non-Hispanic white residents. When
comparing Middlesex County racial and ethnic groups to their state averages, the rate
for non-Hispanic black residents was 37 percent below the state average for non-
Hispanic black people, the rate for non-Hispanic white residents was 11 percent below
their state average and the rate for Hispanic residents was five percent below their state
average.¥ -

Monmouth County. Non-Hispanic black residents of Monmouth County had the
highest asthma hospitalization rate—4.2 times the rate for non-Hispanic white residents
and 3.6 times the rate for Hispanic residents. The asthma hospitalization rate for
Hispanic residents was 1.2 times the rate for non-Hispanic white residents. When
comparing Monmouth County racial and ethnic groups to their state averages, the rate
for non-Hispanic black residents was above the state average for non-Hispanic black
people by 15 percent, while the rate for non-Hispanic white residents was below their
state average by eight percent and the rate for Hispanic residents was below their state
average by 31 percent.®

Morris County. Non-Hispanic black residents of Morris County had the highest
asthma hospitalization rate—3.6 times the rate for non-Hispanic white residents and 2.8
times the rate for Hispanic residents. The asthma hospitalization rate for Hispanic
residents was 1.3 times the rate for non-Hispanic white residents. When comparing
Morris County racial and ethnic groups to their state averages, the rate for Hispanic
residents was 59 percent below the state average for Hispanic people, the rate for non-

3 aAsthma hospitalization rates per 100,000 population for select racial/ethnic groups in Mercer County and the
state of New Jersey for 2005-2012. New Jersey Department of Health, “Asthma in New Jersey,” Mercer County
Asthma Profile, p. 6. http://nj.gov/health/fhs/chronic/documents/asthma_profites/mercer.pdf
3 Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Middlesex County and the
state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Middlesex
County Asthma Profile, p. 6. http://www.nj.gov/health/fhs/chronic/documents/asthma_profiles/middlesex.pdf
38 Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Monmouth County and
the state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Monmouth
County Asthma Profile, p. 7. http://nj.gov/health/fhs/chronic/documents/asthma_profiles/monmouth.pdf
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Hispanic white residents was 50 percent below their state average and the rate for non-
Hispanic black residents was 48 percent below their state average.3’

Ocean County. As with rates of asthma emergency room visits, Ocean County’s
rate of asthma hospitalizations was highest for non-Hispanic black residents (2.5 times
the rate for non-Hispanic white residents and 2.8 times the rate for Hispanic residents).
The rate of asthma hospitalization for non-Hispanic black residents was five percent
below the state average for non-Hispanic black people. The rate for Hispanic residents
was 27 percent below their state average. For non-Hispanic white residents of Ocean
County, however, the asthma hospitalization rate was 28 percent higher than their state
average.8 :

Atlantic County. Non-Hispanic black residents of Atlantic County had the highest
asthma hospitalization rate—3.4 times the rate for non-Hispanic white residents and 3.4
times the rate for Hispanic residents. The asthma hospitalization rate for Hispanic
residents was 0.99 times (one percent below) the rate for non-Hispanic white residents.
When comparing Atlantic County racial and ethnic groups to their state averages, the
rate for non-Hispanic black residents was 22 percent above the state average for non-
Hispanic black people, and the rate for non-Hispanic white residents was 24 percent
above their state average. The rate for Hispanic residents was 23 percent below their
state average.®®

Cape May. NonHispanic black residents of Cape May County had the highest
asthma hospitalization rate—3.6 times the rate for non-Hispanic white residents and 3.9
times the rate for Hispanic residents. The asthma hospitalization rate for Hispanic
residents was 0.92 times (eight percent below) the rate for non-Hispanic white
residents. When comparing Cape May County racial and ethnic groups to their state
averages, the rate for non-Hispanic black residents was 37 percent above the state
average for non-Hispanic black people, and the rate for non-Hispanic white residents
was 29 percent above their state average. The rate for Hispanic residents was 25
percent below their state average.4?

37 Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Morris County and the

state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Morris County

Asthma Profile, p. 7. http://state.nj.us/health/fhs/chronic/documents/asthma_profiles/morris.pdf

38 Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Ocean County and the

state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Ocean County

Asthma Profile, p. 7. http://www.nj.gov/health/fhs/chronic/documents/asthma_profiles/ocean.pdf

* asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Atlantic County and the

state of New Jersey from 2009-2012. New lJersey Department of Health, “Asthma in New lersey,” Atiantic County

Asthma Profile, p. 7. http://nj.gov/health/fhs/chronic/documents/asthma_profiles/atlantic.pdf

0 Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Cape May County and the

state of New Jersey from 2009-2012. New Jersey Depariment of Health, “Asthma in New Jersey,” Cape May

County Asthma Profile, p. 6. http://www.nj.gov/health/fhs/chronic/documents/asthma_profiles/capemay.pdf
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Cumberland County. Non-Hispanic black residents of Cumberiand County had
the highest asthma hospitalization rate—2.2 times the rate for non-Hispanic white
residents and 1.9 times the rate for Hispanic residents. The asthma hospitalization rate
for Hispanic residents was 1.2 times the rate for non-Hispanic white residents. When
comparing Cumberland County racial and ethnic groups to their state averages, the rate
for non-Hispanic black residents was ten percent below the state average for non-
Hispanic black people. The rate for Hispanic residents was one percent above their
state average and the rate for non-Hispanic white residents was 38 percent above their
state average.*!

Passaic County. All groups had rates larger than the state average for similar
groups—non-Hispanic white residents by four percent, Hispanic residents by 47 percent
and non-Hispanic black residents by 56 percent. Non-Hispanic black residents had the
highest rates, 5.1 times the rate for non-Hispanic white residents and 2.3 times the rate
for Hispanic residents. The asthma hospitalization rate for Hispanic residents of Passaic
County was 2.2 times the rate for non-Hispanic white residents.*?

Somerset County.” Non-Hispanic black residents of Somerset County had the
highest asthma hospitalization rate—2.1 times the rate for non-Hispanic white residents
and 2.2 times the rate for Hispanic residents. The asthma hospitalization rate for
Hispanic residents was 0.98 times (two percent below) the rate for non-Hispanic white
residents. When comparing Somerset County racial and ethnic groups to their state
averages, rates for all groups were below their state averages (non-Hispanic black
residents by 58 percent, Hispanic residents by 59 percent and non-Hispanic white
residents by 33 percent).®

Sussex County. Non-Hispanic black residents of Sussex County had the highest
asthma hospitalization rate—4.2 times the rate for non-Hispanic white residents and 4.6
times the rate for Hispanic residents. The asthma hospitalization rate for Hispanic
residents was 0.91 times (nine percent below) the rate for non-Hispanic white residents.
When comparing Sussex County racial and ethnic groups to their state averages, the
rate for non-Hispanic black residents differed less than one percent from the state
average for non-Hispanic black people, while the rate for non-Hispanic white residents

4t Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Cumberland County and
the state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Cumberiand
County Asthma Profile, p. 6. http://www.n].gov/health/fhs/chronic/documents/asthma_profiles/cumberland.pdf
42 psthma hospitalization rates per 100,000 population for select racial/ethnic groups in Passaic County and the
state of New Jersey for 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Passaic County
Asthma Profile, p. 6. http://www.n]j.gov/health/fhs/chronic/documents/asthma_profiles/passaic.pdf

43 asthra hospitalization rates per 100,000 population for select racial/ethnic groups in Somerset County and the

state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Somerset

County Asthma Profile, p. 6. http://www.state.nj.us/health/fhs/chronic/documents/asthma_profiles/somerset.pdf
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was below their state average by 18 percent and the rate for Hispanic residents was
below their state average by 53 percent.*

Union County. Non-Hispanic black residents of Union County had the highest
asthma hospitalization rate—2.5 times the rate for non-Hispanic white residents and 1.7
times the rate for Hispanic residents. The asthma hospitalization rate for Hispanic
residents was 1.4 times the rate for non-Hispanic white residents. When comparing
Union County racial and ethnic groups to their state averages, the rate for nonHispanic
black residents was 44 percent below the state average for non-Hispanic black people,
the rate for Hispanic residents was 29 percent below their state average and the rate for
non-Hispanic white residents was 22 percent below their state average.4®

Warren County. Non-Hispanic black residents of Warren County had the highest
asthma hospitalization rate—2.7 times the rate for nonHispanic white residents and 4.9
times the rate for Hispanic residents. The asthma hospitalization rate for Hispanic ,
residents was 0.55 times (45 percent below) the rate for non-Hispanic white residents.
When comparing Warren County racial and ethnic groups to their state averages, the
rate for non-Hispanic black residents was 17 percent below the state average for
nonHispanic black people, and the rate for Hispanic residents was 63 percent below
their state average. The rate for non-Hispanic white residents was five percent above
their state average.*®

Conclusion

Hope Creek and Salem nuclear power plants represent invaluable ciean air
assets in the Mid-Atlantic Region. New Jersey will never meet its Clean Air Act goals if
any of these plants close. This means that citizen health wilf continue to deteriorate.
The unique emission free generating characteristics of nuclear power plants make them
state treasures. The plants represent direct health benefits to asthmatics. The plants
are extra special in serving as a mitigating factor for air poliution for minorities in the
state. New Jersey needs to do whatever is necessary to keep these power plants open.

# Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Sussex May County and
the state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Sussex
County Asthma Profile, p. 6. http://www.nj.gov/health/fhs/chronic/documents/asthma_profiles/sussex.pdf

%5 Asthma hospitalization rates per 100,000 population for select racial/ethnic groups in Union County and the
state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Union County
Asthma Profile, p. 6. http://www.nj.gov/health/fhs/chronic/documents/asthma_profiles/union.pdf

% Asthma hospitalization rates per 200,000 population for select racial/ethnic groups in Warren County and the
state of New Jersey from 2009-2012. New Jersey Department of Health, “Asthma in New Jersey,” Warren County
Asthma Profile, p. 6. http://www.state.nj.us/health/fhs/chronic/documents/asthma_profiles/warren.pdf
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Chairmen and committee members, my name is Norris McDonald and | am the
founder and president of the African American Environmentalist Association (AAEA).
We are dedicated to protecting the environment, promoting the efficient use of natural
resources, enhancing human, animai and plant ecologies, promoting increased African
American ownership of energy resources and infrastructure and increasing African
American participation in the environmental movement.

We support strategies to prevent the premature retirement of Hope Creek and
Salem nuclear power plants. These existing, licensed, and operating nuclear power
plants are an invaluable asset in mitigating air pollution in New Jersey. The state is in
nonattainment for ozone, which is a component of smog, and negatively affects the
health of New Jersey residents. Any support the New Jersey state legislature can
provide would be a Godsend to people suffering from asthma and other air pollution
related ilinesses. Minority communities are particularly vulnerable to air refated
ilinesses with the highest rates of asthma attack, emergency room visits and
hospitalizations in the state. These vulnerable communities are helped by Hope Creek
and Salem nuclear facilities ability to deliver incredible amounts of baseload electricity
without producing any of the air pollution that hurts these areas.

We were the first environmental group in the United States to support nuclear
power startirig in 2001. We support nuclear power because operating the plants do not
create smog-forming gases or greenhouse gases. We are also particularly interested in
mitigating air pollution in New Jersey because African Americans represent most of the
asthma hospitalizations in the vast majority of counties in New Jersey.

Nuclear power plants represent our most important facifities for efficiently
producing large amounts of baseload electricity while not producing air polluting
emissions. It is for these reasons that we support the PSEG nuclear fleet. Hope Creek
and Salem nuclear facilities are invaluable clean air assets in New Jersey. Hope Creek
and Salem are also uncredited assets in New Jersey’s ongoing goals to improve air

quality.
Air Pollution in New Jersey

Most people living in New Jersey live in counties with unhealthy levels of smog,
according to an annual report by the American Lung Association, “The State of Air
2017.” The group gave failing grades to 12 of New Jersey’s 21 counties based on
measurements of ozone, a pollutant that comes from power plant and vehicle
emissions.

According to the report, the air quality in New Jersey ranks among the worst in
the nation because of high concentrations of ground-level ozone pollution. In terms
of ozone pollution, 11 New Jersey counties received an F grade. The counties
receiving F grades include:
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Bergen, Camden, Essex, Gloucester, Hudson, Hunterdon, Mercer, Middlesex,
Monmouth, Morris, and Ocean

According to the State of New Jersey Department of Environmental Protection
Division of Air Quality, “New Jersey air quality...exceeds the current standards for
ozone throughout the state and fine particles in urban areas.” Losing a nuclear power
plant will only make that problem worse. No nuclear plant should be allowed to close as
long as any area in a state is in noncompliance of the Clean Air Act.

Asthma in New Jersey

According to Bhavini A. Doshi, Esq., in-house counsel at the City of Jersey City,

It is well known that air pollution, particularly in densely populated
urban areas with multiple sources of pollution, has real impacts
upon short- and long-term human health. Children are especially
vulnerable to asthma and other pollution-related symptoms,
including death. Numerous studies have shown that Newark, for
instance, faces “disproportionate impacts from multiple sources of
air pollution.”

New Jersey cannot reduce its asthma rates as long as its ambient air quality is in
noncompliance with the Clean Air Act. According to the State of New Jersey
Department of Health:

In New Jersey, more than 600,000 adults and 167,000

children have asthma. Asthma affects all races, ages and genders.
More boys have asthma than girls, but in adulthood, more women
are diagnosed with asthma than men. Blacks, Hispanics and urban
residents are more likely to be affected with asthma symptoms, as
are individuals with a family history of the disease.

These rates will go up if the nuclear plants do not continue to run because the
replacement generation that will operate is emitting emissions that are upwind of Salem
County. Nuclear power plants do not add emissions into the atmosphere that lead to
asthma symptoms.

Nuclear Power Benefits Are Essential To Compliance with Clean Air Regulations

States are required to submit State Implementation Plans (SIPs) to show how
they intend to comply with the federal air quality standards set in accordance with the
Clean Air Act.

SIPs do not explicitly include nuclear power as a compliance tool in meeting the

requirements of the Clean Air Act. However they should include nuclear generation in
that these resources avoid emissions the state must offset if they are lost, increasing
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the cost and complexity of attaining these important health standards. Penalties for not
achieving air standards include the possibility of losing highway construction funds and
expensive permitting hurdles for new or expanded manufacturing and other facilities
important to economic development. Therefore, preservation of existing nuclear power
plants is an important compliance tocl and numerous studies highlight the cost
effectiveness of preserving existing power plants as compared to other emission
reduction options.

Air Pollution and Environmental Justice in New Jersey

The State of New Jersey has an Office of Environmental Justice that is located at
the Department of Environmental Protection (DEP) but that office has no authority to
enforce disproportionate air pollution impacts. The state legislature needs a law that
regulates locating facility and thoroughfare development projects in environmental
justice areas.

Conclusion

Hope Creek and Salem nuclear power plants represent invaluable clean air
assets in the Mid-Atlantic Region. New Jersey will never meet its Clean Air Act goals if
any of these plants close. This means that citizen health will continue to deteriorate.
The unique emission free generating characteristics of nuclear power plants make them
state treasures. The plants represent direct health benefits to asthmatics. The plants
are extra special in serving as a mitigating factor for air pollution for minorities in the
state. New Jersey needs to do whatever is necessary to keep these power plants open.



Testimony of Dean Murphy, Ph.D. and Mark Berkman, Ph.D.

Before the New Jersey Legislature, Joint Assembly Telecommunications & Utilities (ATU} and
Senate Environment & Energy (E&E} Committee

December 4, 2017

Qualifications

We are Principals of The Brattle Group, an ecanomic and financial consulting firm headquartered in
Boston, Massachusetts. Dr. Murphy has over 25 years of experience in energy economics, competitive
and regulatory economics and finance, focusing on the electric industry. Dr. Berkman has more than 30
years of experience as an environmental economist with substantial experience regarding the
environmental and economic impacts of power plants. Our backgrounds are summarized briefly in
Exhibit 1.

Purpose

We have been asked by PSEG and Exelon to summarize the findings of our recent study of the economic
and environmental contributions of the Salem and Hope Creek nuclear power plants in New Jersey. LA
third New Jersey nuclear plant, Oyster Creek, will be retired in 2019 and was not analyzed in our study.
The Executive Summary of our study is provided as Exhibit 2. We have completed several similar studies
that have been cited and utilized by policymakers in New York, Illinois, Pennsylvania and Ohio.?

Summoary of Findings

While keeping the Salem and Hope Creek nuclear plants operating might be expected to be costly for
consumers, it could in fact save them money on their electricity bills — even if the plants neéd financial
support to remain viable. In addition to keeping emissions down, these nuclear plants also keep
electricity prices lower, which provides broader economic benefits in terms of GDP, jobs and state tax
receipts. We modeled both the power sector and New Jersey’s economy, first with and then without
the Salem and Hope Creek nuclear plants, to estimate their effects on emissions, power prices and New

This study was funded by PSEG and Exelon, the owners of the Salem and Hope Creek nuclear plants.

See “New York’s Upstate Nuclear Power Plants’ Contribution to the State Economy,” December 201S;
“Electricity Cost and Environmental Effects of Retiring the Quad Cities and Clinton Nuclear Plants,”
October 2016; “Pennsylvania Nuclear Power Plants’ Contribution to the State Economy,” December 2016;
and “Ohio Nuclear Power Plants’ Contribution to the State Economy,” April 2017.
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Jersey’s economy. We found that these plants provide significant benefits to New Jersey that would be
lost if the plants retire prematurely. Losing these plants would:

* Increase pollution, raising annual CO, emissions by almost 14 million tons, and other pollutants
by tens of thousands of tons, adding an estimated $733 million a year in environmental and
human health costs;

¢ (Cause electricity prices to rise, costing New Jersey families and businesses $400 million more per
year for electricity, on average over 10 years;

* Harm New Jersey’s economy, reducing annual state GDP by $809 million on average;

* Resultin the loss of 5,800 jobs across New lersey’s economy;

¢ Cause areduction in state tax receipts estimated at $37 million.

These are gross economic benefits, before accounting for any cost of supporting the plants; of course
any such costs must be balanced against these benefits.

Background

New Jersey’s nuclear plants provide nearly half the power generated in the state, and account for over
90 percent of its-emission-free power. While New Jersey is part of the much larger PIM power grid that
stretches from New Jersey to Virginia and west to Mlinois, the New Jersey nuclear plants nonetheless
provide substantial economic and environmental value locally for New Jersey, as well as directly
employing about 1,600 workers and paying substantial state and local taxes.

But around the country a number of nuclear plants are facing financial challenges that put them at risk
of retiring prematurely. The root cause is low wholesale electricity prices, driven primarily by the shale
gas revolution which has created an abundance of low-cost natural gas to fuel gas-fired power plants.
Low electricity prices are good for consumers, but where they cause the loss of a nuclear plant, power
prices rebound and pollution rises as additional fossil generation replaces the zero-emission output of
the nuclear plant. Consequently, several states including New York and Illinois have recognized this and
have chosen to support their nuclear plants in order to preserve their benefits.

Method

We estimate the economic and environmental impacts of the Salem and Hope Creek plants by
simulating the regional power grid and New Jersey’s economy, first with the nuclear plants operating,
then a second time without them. We characterize power system operations of the entire Eastern
interconnection over the next ten years using a sophisticated capacity planning model. It shows, both
with and without the nuclear plants, which plants operate how much and when, their carbon and
criteria pollutant emissions, and new plant additions when necessary. It also characterizes wholesale
electricity prices by region over time, for both energy and capacity products. The differences on these
dimensions between the with-nuclear and without-nuclear cases are the effects attributable to the
nuclear plants. These power sector effects have subsequent economic impacts on New Jersey, which
we analyze using REMI, a commercially available and widely used macroeconomic model, to measure
impacts on state GDP and employment.
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Economic Impacts

While keeping these two nuclear plants operating to avoid a large emissions increase might be expected
to be costly for consumers, the reality is that it could actually save consumers significantly on their
electricity bills — even if the plants need financial support to remain viable. This is because in addition to
keeping emissions down, these nuclear plants also keep electricity prices lower. The gross economic
benefits noted above — $400 million in electricity cost savings, over $800 million in GDP and 5,800 jobs —
are before accounting for any cost of supporting the plants, which of course must be netted against the
benefits in evaluating any particular proposal.’ But the magnitude of the gross economic benefits
provided by these plants, which are in addition to their environmental benefits, suggests that any such
proposal would warrant careful consideration.

Given that abundant inexpensive natural gas has driven wholesale power prices down so far that nuclear
plants may not be able to recover their ongoing operating costs, it may seem counterintuitive that losing
the nuclear plants would increase power costs. Yet it is a natural consequence of the interaction
between supply and demand. The two South Jersey nuclear plants are very large suppliers of electricity
that together provide a substantial share of New lersey’s total electricity needs, so their closure would
cause a major reduction in regional supply. Because nuclear plants generate at full capacity all the time,
they accept whatever hourly price the market offers; this keeps overall power prices low. If these plants
close, the market would turn to other more costly generators, mostly outside New Jersey, which would
push up the market price that everyone pays. As is the case in any market, a reduction in supply causes
price to rise.

An increase in wholesale electricity prices would translate directly to higher costs for New Jersey
electricity consumers. We estimate the price increase to be about 0.5¢/kWh, equivalent to a $3.64 per
month increase in the utility bill of a typical New Jersey residential customer. While this may seem
modest, this cost increase affects everyone who buys electricity — residences, businesses, commercial
and industrial customers, government entities, non-profits — and totals $400 million per year in higher
electricity costs across the state. Higher electricity costs leave businesses and consumers with less
money to invest and spend in other ways, stifling economic output, jobs, and the overall economy. The
loss of these plants would also reduce in-state productive activity, contributing further to the negative
economic effect. About 79 percent of the lost nuclear generation replacement generation would be
replaced by imports from other states, mostly from existing gas-fired generation, turning New Jersey
into a large net importer that relies on out-of-state power sources for about a third of its electricity.

Higher electricity prices and the loss of in-state production would combine to reduce New Jersey’s state
GDP by $809 million per year, cause a loss of 5,800 jobs, and reduce state tax revenue by about $37
million. Both the GDP and the jobs effects would extend well beyond the nuclear and electricity sectors;
much of the impacts would occur indirectly in other sectors as a result of the higher cost of electricity,
which is distributed throughout the entire economy. So in addition to the nuclear plants’ employees,
suppliers and contractors, the general reduction in economic activity across New Jersey would cause job
Josses in virtually every sector of the economy. By preventing these higher electricity costs and keeping
production within New Jersey, the South lersey nuclear plants support the New Jersey economy.

It is also important to consider the effect on producers, as well as consumers, to understand the total
social welfare effect,
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Environmental Impacts

Of course, the premature closure of the Salem and Hope Creek plants would also have significant
environmental consequences. Nuclear plants do not emit air pollutants, but shutting them down would
mean replacing their output with fossil-fired generation, which does pollute. Even though most of the
replacement would be gas-fired, which is cleaner than coal, replacing the very large output of these
nuclear plants would mean a substantial increase in pollutants. Emissions of the criteria pollutants, SO,,
NOyx and particulates (PM,; and PM, ), would increase by tens of thousands of tons, and CO, emissions
would increase by nearly 14 million tons. This is nearly a 70% increase over New Jersey's current power
sector CO, emissions, making it considerably more difficult for the state to achieve its long-term CO,
reduction goals, which may become more ambitious in light of governor-elect Murphy’s call for 100%
clean energy by 2050. It would certainly undo much of the recent progress that has been made in
cutting emissions; the loss of the nuclear plants would add 14% to current total statewide COo,;
emissions. Put another way, these two nuclear plants are the CO; equivalent of 3 million cars — which is
slightly more than the total number of automobiles registered in New Jersey.

The total social cost of this increase in pollution can be estimated using the social costs of each of the
pollutants, which consider their environmental damage and human health impacts. We estimated the
total social costs of the additional pollution to be $733 million per year across all these pollutants, using
values calculated by the Interagency Working Group on Social Cost of Greenhouse Gases and the
National Research Council of the National Academy of Sciences. These costs are independent of and in
addition to the economic impacts discussed above. They reflect costs incurred by society and not
directly by the economy; although these environmental and health costs would themselves have
additional economic implications, those second-order impacts are not included here.

These impacts reflect total emission changes, including those that occur outside of New Jersey. We also
examined the changes in emissions that would occur at a more local level. Although most of the
replacement power would come from out of state, some of it would come from within New Jersey. We
identified which in-state plants would increase their output and what increased emissions this would
cause, for the criteria pollutants. We also identified the counties within New Jersey that are not
currently in compliance with federal air quality standards for these pollutants and observed where this
overlaps with an emissions increase. These overlaps would likely result in increased exposures and the
associated health risks, and/or make it more costly to bring these pollutant levels into attainment with
federal standards. Twelve northern New Jersey counties are in non-attainment for Ozone, which has
been linked to a range of health effects from throat irritation to asthma, bronchitis and emphysema, and
NOy is the primary precursor of Ozone. The closure of the nuclear plants would increase NO, emissions
in many of these non-attainment counties, which would likely make it more difficult to meet the Ozone
standard.

While we did not find counties out of attainment with respect to the other criteria pollutants, we did
observe that emissions increases arise at plants located in or near some densely populated New Jersey
counties, including the Newark metropolitan area. Although these increases might result in violations of
federal standards and increase health risks, we could not make these determinations at a local level
absent a detailed emissions impact study, which was beyond the scope of this study.



Conclusion

Our research has found that the Salem and Hope Creek nuclear plants provide significant economic and
environmental benefits to New lersey; those benefits would be lost if the plants retire prematurely.
Losing these plants would:

¢ Increase pollution, raising annual CO; emissions by almost 24 million tons, and other pollutants
by tens of thousands of tons, adding an estimated $733 million a year in environmental and
human health costs;

« Cause electricity prices to rise, costing New Jersey families and businesses $400 million more per .
year for electricity, on average over 10 years;

» Harm New Jersey’s economy, reducing annual state GDP by $809 million on average;

s Result in the loss of 5,800 jobs across New Jersey’s economy;

e Cause a reduction in state tax receipts estimated at $37 million.

These nuclear plants hold down emissions of CO, and other air pollutants; without them, greater
reliance on fossil-fueled power plants would cause a substantial increase in emissions, and
accompanying environmental and human health damages. But rather than consumers having to pay for
these environmental benefits, these nuclear plants also keep electricity prices lower and save
consumers money. This benefits New Jersey’s economy; state GDP will be higher with these plants
operating than without them. The plants also keep jobhs in New Jersey; this includes the direct plant
employees and indirect suppliers and contractors, of course, but also many additional jobs spread
throughout the economy and across the state. While the costs of keeping the plants operating must be
balanced against the benefits, the size of the gross henefits suggests that a proposal to keep these
plants operating would deserve serious consideration.
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Exhibit 1

Summary of Qualifications

Dr. Dean Murphy is an economist with a background in engineering. He has expertise in energy
economics, competitive and regulatory economics and finance, as well as quantitative modeling and risk
analysis. His work centers on the electric industry, encompassing issues such as resource and
investment planning (including power and fuel price forecasting), valuation for contract disputes and
asset transactions, climate change policy and analysis, competitive industry structure and market
behavior, and market rules and mechanics. He has addressed these issues in the context of business
planning and strategy, regulatory hearings and compliance filings, litigation and arbitration. Dr. Murphy
has examined these matters from the perspectives of investor-owned and public electric utilities,
independent producers and investors, industry groups, regulators, system operators, -and consumers.
Dr. Murphy helds a Ph.D. in Industrial Engineering and Engineering Management and an M.S, in
Engineering-Economic Systems, both from Stanford University, and a B.E.S. in Materials Science and
Engineering from the Johns Hopkins University. Prior to Joining The Brattle Group in 1995, Dr. Murphy
worked as an associate with Applied Decision Analysis, Inc.

Dr. Mark P. Berkman is an expert in épplied microeconomics. His experience spans the areas of the
environment, energy, and natural resources; environmental health and safety; labor and employment;
intellectual property; antitrust; commerecial litigation and damages; and public finance. He has assisted
both public and private clients and provided testimony before state and federal courts, arbitration
panels, regulatory bodies, and legislatures. His environmental work has involved the review of proposed
air, water, solid waste, and worker and product safety regulations. Dr. Berkman has quantified the costs
and benefits of these regulations, as well as toxic tort and product liability claims. In addition, he has
valued natural and water resources as well as property damages associated with pollution from
Superfund sites, landfills, and power plants. His work on energy matters includes the valuation of coal
resources, power plants, and transmission rights-of-way, and he has prepared energy demand and price
forecasts. Prior to joining Brattle he was a co-founder and director at Berkeley Economic Consuiting and
avice president at both Charles River Associates and NERA Economic Consulting.
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Exhibit 2

In this context, The Brattle Group has evaluated the contribution that the Salem and Hope Creek
nuclear power plants in New Jersey make to the state’s economy. We considered how these
plants affect electricity markets and prices as well as in-state productive activity, and studied the
resulting ramifications of these factors throughout the New Jersey economy. We found that these
plants keep electricity prices lower than they would otherwise be, and also keep productive
economic activity in-state. As a result, New Jersey’s GDP will be higher with these plants
operating than it would be without them. These plants also maintain jobs within New Jersey;
not only the direct employees of the plants and the indirect jobs at suppliers and contractors that
support plant operations, but also additional jobs throughout the economy that result from the
overall economic boost associated with lower electricity prices and more in-state production. In
addition, the continued operation of these nuclear plants holds down emissions of CO2 and other
air pollutants both within and outside New Jersey. In their absence, correspondingly more
power would be produced by fossil-fueled power plants, causing a substantial increase in
emissions. '

In this analysis, we have not considered the structure or cost of any potential policy mechanism
that may be necessary to ensure the continued operation of these nuclear plants. As a result, this
analysis effectively calculates the gross economic benefits of preserving these plants, not the net
benefit of a proposed policy that would do so.!

Our analysis has determined that over the next ten years (2018-2027), the Salem and Hope
Creek plants operating in New Jersey:

o Contribute approximately $809 million annually to state gross domestic product (GDP).

* Account for 5,800 in-state jobs (direct and secondary).

¢ Help keep electricity prices low. New Jersey consumers would pay $400 million more
for electricity annually, about $3.3 billion more in present value over the next ten
years, without these two plants.

* Are responsible for $37 million in state tax revenues annually.

* Avoid 13.8 million metric tons of CO2 emissions annually over the next ten years,
valued at $585 million per year.

¢ Avoid significant amounts of other air pollutants annually, valued at $148 million per
year over the next ten years.

These measures reflect the significance of these two nuclear power plants for the New Jersey
economy, and are determined by comparing the performance of New Jersey’s economy with

! A full analysis of any particular policy or proposal that would support these nuclear plants would need
to incorporate the costs of that support, as well as any other aspects of the policy proposal. Also, while
reductions in electricity costs do benefit consumers, the offsetting impact on producer revenues must
also be considered to determine whether they improve total social welfare. Qur analysis of economic
impacts—GDP, jobs, and tax revenues—does account for the producer revenue impacts.
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these plants operating to its performance without them. This approach nets out the economic
contribution of the alternative generation that would substitute for these two plants—both the
greater utilization of existing plants and the construction of new plants, as necessary—to
determine the plants’ incremental economic contribution. Absent the energy from these nuclear
power plants, New Jersey and the broader region would rely more heavily on natural gas and
coal-fired generating plants, many of which are outside New Jersey, leading to considerably
greater reliance overall on out-of-state generation, and transforming New Jersey from being a
modest importer, producing almost as much electricity as it consumes, to being a substantial net
importer, procuring over a third of its electricity requirements from out of state. The increased
reliance on fossil generation that would occur in the absence of these nuclear plants would cause
higher emissions of carbon and other air pollutants, including in some current non-attainment
areas of New Jersey. It would also raise power prices; without these two nuclear power plants,
wholesale electricity prices in New Jersey and throughout the broader region would be higher.
Higher prices would flow through to residential, commercial and industrial consumers as higher
electricity bills. It is this effect on electricity prices that accounts for about half of the overall
incremental economic impact; the reduction of in-state generation and associated economic
activity is also important. Note that these measures reflect only the impacts within New Jersey,
although the absence of these two New Jersey nuclear power plants will have significant
additional negative consequences in the form of higher power prices beyond the state’s borders.

Emissions of carbon dioxide (COz) and “criteria pollutants” identified by the Clean Air Act, such
as nitrogen oxides (NOx) and sulfur dioxide (SO2), would also be much higher in the absence of
the Salem and Hope Creek plants, because the replacement generation would be almost entirely
fossil-fired. Compliance with national ambient air quality standards (NAAQS), such as for ozone
season nitrogen oxides (NOx) and small particulate matter (PMzs), could become more costly for
other generators, both in-state and out of state. It would likely be more difficult for New Jersey
to achieve targeted CO2 reductions under any future climate policy. Further, the pollutant
impacts are not limited to New Jersey, first because much of the replacement generation would
come from outside New Jersey, and second because air pollution impacts can cross state
borders—they are often regional in the case of criteria pollutants, and are global in the case of
carbon dioxide.















QOur analysis has determined that over the next ten years (2018-2027), the Salem and Hope
Creek plants operating in New Jersey:

* Contribute approximately $809 million annually to state gross domestic product (GDP).

e Account for 5,800 in-state jobs (direct and secondary).

¢ Help keep electricity prices low. New Jersey consumers would pay $400 million more
for electricity annually, about $3.3 billion more in present value over the next ten
years, without these two plants.

¢ Are responsible for $37 million in state tax revenues annually.

¢ Avoid 13.8 million metric tons of CO2 emissions annually over the next ten years, valued
at $585 million per year.

¢ Avoid significant amounts of other air pollutants annually, valued at $148 million per
year over the next ten years.

These measures reflect the significance of these two nuclear power plants for the New Jersey
economy, and are determined by comparing the performance of New Jersey’s economy with
these plants operating to its performance without them. This approach nets out the economic
contribution of the alternative generation that would substitute for these two plants—both the
greater utilization of existing plants and the construction of new plants, as necessary—to
determine the plants’ incremental economic contribution. Absent the energy from these nuclear
power plants, New Jersey and the broader region would rely more heavily on natural gas and
coal-fired generating plants, many of which are outside New Jersey, leading to considerably
greater reliance overall on out-of-state generation, and transforming New Jersey from being a
modest importer, producing almost as much electricity as it consumes, to being a substantial net
importer, procuring over a third of its electricity requirements from out of state. The increased
reliance on fossil generation that would occur in the absence of these nuclear plants would cause
higher emissions of carbon and other air pollutants, including in some current non-attainment
areas of New Jersey. It would also raise power prices; without these two nuclear power plants,
wholesale electricity prices in New Jersey and throughout the broader region would be higher.
Higher prices would flow through to residential, commercial and industrial consumers as higher
electricity bills. It is this effect on electricity prices that accounts for about half of the overall
incremental economic impact; the reduction of in-state generation and associated economic
activity is also important. Note that these measures reflect only the impacts within New Jersey,
although the absence of these two New Jersey nuclear power plants will have significant
additional negative consequences in the form of higher power prices beyond the state’s borders.

Emissions of carbon dioxide (COz2) and “criteria pollutants” identified by the Clean Air Act, such
as nitrogen oxides (NOx) and sulfur dioxide (5O2), would also be much higher in the absence of

Continued from previous page

also be considered to determine whether they improve total social welfare. Our analysis of economic
impacts—GDP, jobs, and tax revenues—does account for the producer revenue impacts.
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the Salem and Hope Creek plants, because the replacement generation would be almost entirely
fossil-fired. Compliance with national ambient air quality standards (NAAQS), such as for ozone
season nitrogen oxides (NOx) and small particulate matter (PMz2s), could become more costly for
other generators, both in-state and out of state. It would likely be more difficult for New Jersey
to achieve targeted CO2 reductions under any future climate policy.? Further, the pollutant
impacts are not limited to New Jersey, first because much of the replacement generation would
come from outside New Jersey, and second because air pollution impacts can cross state
borders—they are often regional in the case of criteria pollutants, and are global in the case of
carbon dioxide.

. Background

Three nuclear power plants, comprising 4 nuclear reactors, operate in New Jersey; see Figure 1.
The Oyster Creek Nuclear Generating Station, a single-unit boiling water reactor plant located
about 75 miles south of New York City, is scheduled to be shut down permanently at the end of
2019. The Salem Nuclear Power Plant consists of two pressurized water reactors and is located
30 miles south of Wilmington, Delaware; Units 1 and 2 are licensed to operate until 2036 and
2040, respectively. The Hope Creek Nuclear Generating Station, a single-unit boiling water
reactor adjacent to the Salem plant, is licensed to operate until 2046. Together, these four
reactors represent 4,100 megawatts (MW) of generating capacity and almost 32 million megawatt
hours (MWh) of annual electricity generation, as shown in Table 1. After the closure of Oyster
Creek, the remaining two plants will account for 3,500 MW of capacity and almost 27 million
MWh of annual generation.

New Jersey is a part of the PJM Interconnection, the electric region operated by the PTM
independent system operator.? PJM encompasses much more than just New Jersey, both
geographically and electrically; New Jersey accounts for about 10% of PJM’s total generation and
load. Within New Jersey itself, these three nuclear power plants represent a very large share of
generation and capacity at 43% and 26%, respectively, as illustrated in Figure 2.

2 'We do not consider a national climate policy in this study. Although the Clean Power Plan, EPA’s
rule to limit greenhouse gas emissions from existing power plants, nominally would take effect in
2022, the Trump administration has announced its intention to reverse it.

* The PJM ISO operates the power system, as well as establishing and operating markets for electric
capacity and energy.
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Table 3, average power prices in New Jersey would be $4.99/MWh higher without these two
nuclear power plants.® Because the PJM-East region that includes New Jersey needs its own local
generating capacity, the loss of the large amount of capacity from these plants causes a notable
increase in capacity prices within this region. (There is currently a modest capacity surplus in
PJM-East; the loss of these two plants would eliminate much of that surplus in the near term,
raising capacity prices.?) In fact, the capacity price effect accounts for over half of the total
electricity price effect in PJM-East. The overall average price effect in PJM as a whole is
considerably smaller at $1.30/MWh; outside PJM-East, the energy price effect is smaller, and the
capacity price effect is slightly negative.

Continued from previous page

available capacity for when it may be needed. This capacity value (the capacity payment that may be
earned by a kilowatt of generating capacity) is often expressed in terms of dollars per kilowatt-year.

8 The electricity sector model used here depicts six sub-regions within PJM. New Jersey is contained
entirely within one of these, PJM-East, which also includes the Philadelphia metro area in south-
eastern Pennsylvania, and the Delmarva Peninsula (Delaware, the Eastern Shore of Maryland and the
Eastern Shore of Virginia). The New Jersey average effect is assumed to be the same as the PJM-East
average effect (ie.,, we do not consider transmission congestion within the PJM-East sub-region). The
PJM average is the load-weighted average across all six PJM sub-regions.

#  Capacity price effects can be difficult to ascertain with confidence, because the market response can
be hard to predict (e.g., the extent to which market forces will offset a loss of one source of capacity by
retaining others or adding new capacity). Our analysis here finds that the market response is
significant and the loss of nuclear capacity would be largely offset; this mitigates the capacity price
response, yielding a conservatively small overall price effect.
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The corresponding emissions offsets provided by these two nuclear power plants are summarized
in Table 8. Average annual power sector CO2 emissions would be about 13.8 million metric tons
greater absent these two plants.!”? To put this in perspective, this would be equivalent to adding
about 3 million cars to the road — which would about double the total number of automobiles in
New Jersey.!® Alternatively, this would represent a 69% increase relative to New Jersey’s current
power sector CO2 emissions. The magnitude of this increase reflects the fact that these two
nuclear power plants account for a large initial share (36%) of New Jersey’s generation mix. If
they were absent, fossil-fired power, much of it imported, would increase by a very large amount
relative to the historical New Jersey fossil baseline. Overall power sector SOz emissions would
increase by more than 4,000 tons; this increase is 88% of the current in-state SOz emissions,
which are relatively low since New Jersey has little coal.' Similarly, overall NOx, PMio, and
PM:5 would all increase by more than current New Jersey emissions levels.”

12 Throughout this paper, references to tons are in ietric tons; 1 metric ton = 1.10231 short tons.
Emissions of COz and criteria pollutants will already experience an increase when the QOyster Creek
nuclear power plant retires at the end of 2019. The Oyster Creek effect does not contribute to the
differences shown here, however, since it is modeled as retiring at the same time regardless of the
status of the Salem and Hope Creek plants.

13 This is based on EPA’s estimate of 4.7 tons CO2 annually per automobile. EPA, “Greenhouse Gas

Emissions from Passenger Vehicles,” May 2014, EPA 420-F-14-040a. In 2015, 2.92 million
automobiles were registered in New Jersey; Federal Highway Administration, Highway Statistics 2015.

14 The effect of these nuclear power plants on SO2 emissions is limited by the EPA’s Cross-State Air
Pollution Rule (CSAPR), which caps the allowed emissions of SOz from some units. This cap is
binding even with the nuclear power plants operating, and so in their absence, additional operational
changes are required. These changes partly mitigate the direct effects on SOz emissions, which would
otherwise be larger.

15 In comparing these emissions increases with current New Jersey emission levels, note that although
the emissions increase would be triggered by the absence of nuclear generation in New Jersey, only
part of the total emissions increase actually occurs within New Jersey, since most of the replacement
generation comes from outside the state.
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attainment areas in New Jersey—those areas that are currently in non-attainment for federal air
quality standards for one or more of the criteria pollutants.
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Testimony of Lawrence J. Makovich, PhD before the New Jersey
Legislature, December 4, 2017.

Qualifications

| am the Chief Power Strategist at IHS Markit, a global provider of information and analyses in critical
industries, including the energy industry. 1 have worked as an electric industry economist for more than
30 years. | currently work in Cambridge, Massachusetts and my credentials are included in Exhibit 1.

Purpose

I led an IHS Markit study for Nuclear Matters regarding the causes and consequences of the potential
premature closure and replacement of the Salem and Hope Creek nuclear generating plants. A copy of
the study is included as Exhibit 2.

Summary of findings

The probability of the uneconomic closure of the Salem and Hope Creek nuclear power plants is
increasing due to due to the current lack of harmony between climate palicy initiatives and PJM
wholesale market operations. The consequences of premature New Jersey nuclear power plant closures
are less resilient power supply, higher and more volatile New Jersey electricity prices, negative impacts
to the New Jersey economy, and increased environmental impacts from electric generation.

The Salem and Hope Creek nuclear power plants located in New Jersey operate in the PIM wholesale
power market that balances demand and supply across New Jersey along with all or part of twelve other
states. Consumers in New Jersey are at risk of permanently losing the benefits of the state’s nuclear
generation owing to the lack of harmonization between public policies and PJM market operations and
rules. This lack of harmonization suppresses wholesale market prices compared to with the levels
expected from an efficient market outcome. Since PJM operates a capacity market alongside its energy
market, PJM market distortions that suppress wholesale electric energy prices and the associated
energy market cash flows cause underinvestment in electric production efficiency rather than in
installed capacity. The bottom line is that an undistorted PJM market outcome would efficiently pace
the size and mix of cost-effective power supply investment by generating prices for capacity and energy
that internalize all costs, including the cost of carbon dioxide (€CO;) and other pollutant emissions. Such
an undistorted, efficient market outcome would lead to a diverse technology and fuel electric supply
portfolio of cost effective peaking, cycling, base-load, and intermittent resources. As a result, the power
supply portfolio would not lose base-load nuclear power plants that are lower cost to continue to
operate than the costs associated with the new supply being added to the marketplace.

Current PJM market distortions are not likely to go away and their persistence shapes a higher cost
electric generation mix with too few relatively low cost nuclear power plants and too many less efficient
peaking power plants.

New Jersey is at a critical juncture. To do nothing to preserve nuclear generation in New Jersey will lead
to a less diverse and less efficient generation mix with too few nuclear base-load resources. If New
Jersey does not act to offset the consequences of PIM wholesale market distortions, then the
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uneconomic closure of the Salem and Hope Creek nuclear power plants will have five predictable
consequences:

1.

Less resilient power supply—the Salem and Hope Creek nuclear power plants provide valuable
fuel and technology diversity in power supply. A back cast of PIM operations during the 2014
Polar Vortex indicates that New Jersey nuclear power resources provided between 70 to 230
million dollars of resiliency benefits.

More varied monthly New Jersey consumer power bills. The electric variable cost of production
accounts for about 15% of consumer power bills. Backcasting indicates that the variation
(standard deviation) of PJM variable production costs would increase by 11% if the base-load
nuclear power plants with stable generation fuel costs of about 0.7 cents per kWh were closed
and replaced primarily by natural gas—fired generating plants whose monthly fuel costs per
kilowatt-hour varied in the past four years from a low of 1.1 cents in March 2016 to a high of
10.4 cents in January 2014. The annual cost to replace the portfolio diversity effect of the Salem
and Hope Creek nuclear resources on variable production cost variation with financial hedges of
natural gas prices amounts to $77—112 million per year in PJM. The New Jersey consumers’
share of this cost is $8.6—12.6 million per year, indicating the implicit value of the more stable
and predictable power bills produced by having nuclear generation in the supply portfolio rather
than a higher exposure to natural gas—fired generator cost variability.

Negative statewide impacts on economic activity. The retail power price increase in New Jersey
associated with the closures of Salem and Hope Creek causes economic adjustments involving
real gross state product declines of 0.14%, equa! to $820 million in 2017 prices. The increase in
retail power prices hurts the New Jersey labor market, contributing to total job losses of 6,100
per year.

Negative environmental impacts—replacing the Salem and Hope Creek nuclear output that
account for 95 percent of New Jersey’s non-CO, emitting generation with a 15%/85% mix of
renewables and natural gas-fired generation increases annual New lersey electric sector CO;
emissions by 13 million metric tons. To put this into perspective, the 2015 emission level was
19.4 million metric tons. Applying the mid-range-based estimate of the social cost of carbon of
42 $ per metric ton of CO, emissions yields a New Jersey €O, abatement value from Salem and
Hope Creek of around $530 million per year. Using the 2016 Cross-State Air Pollution Rule
market allowance prices in New Jersey for NOx and SO, emissions adds $420,000 per year of
environmental benefits from the continued operation of the Salem and Hope Creek nuclear
power plants. '

Higher New Jersey consumer power bills. Without Salem and Hope Creek generétion, the
annual average cost of electric production in PJM would increase by about $1.6/MWh under
PJM market conditions similar to 2013-16. New Jersey nuclear closures would also eliminate a
$3.8/MWh locational marginal price (LMP)} benefit for electric energy in New Jersey compared
with the rest of PJM operating under 2016 PJM market conditions with delivered natural gas
prices to generators reflecting the $3.29/MMBtu average price level for 2013-16. Altogether,
the higher PJM average cost of electric production and the loss of the LMP differential waould
increase the cost of New Jersey wholesale electricity by $5.4/MWh. This annuai cost increase
adds $404 million in New Jersey consumer power payments that would involve a 4% increase
in the average retail power price.
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Conclusion

The IHS Markit analysis indicates that the continued operation of Salem and Hope Creek nuclear power
plants provides significant benefits for New Jersey consumers. The current PJM market construct
encourages underinvestment in electric generation production efficiency and increases the probability
of uneconomic nuclear power plant closures. Since the elimination of current PJIM market distortions is
unlikely, an economic argument exists to support market interventions designed to offset the
predictable consequences from the premature closure and replacement of these New Jersey nuclear
power resources.
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Exhibit 1

| Lawrence Makovich, 1HS Markit Chief Power Strategist. His current research

| focuses on cost-effective pathways to reduce electric sector carbon footprints,

| evolving electric power market structures, electricity demand and supply trends,

' emerging technologies, asset valuations, and electric strategies. Dr. Makovich is
currently advising or has recently advised several large utilities in major strategic
engagements. He has testified numerous times before the US Congress on electric
power policy. He has advised the government of China on electric power
deregulation and transmission in competitive markets, and the Brazilian Congress
invited him to testify on power liberalization. Dr. Makovich directed several
studies including Crisis by Design: California’s Electric Power Crunch; Beyond California’s Power Crisis:
Impact, Solutions, and Lessons; Beyond the Crossroads: The Future Direction of Power Industry
Restructuring; Crossing the Divide: The Future of Clean Energy; Smart Grid: Closing the Gap Between
Perception and Reality; The Value of US Power Supply Diversity; Fueling North America’s Energy Future:
The Unconventional Natural Gas Revolution and the Carbon Agenda; and Ensuring Resilient and Efficient
Electricity Generation: The value of the current diverse US power supply portfolio. He has been a
lecturer on managerial economics at Northeastern University’s Graduate School of Business. Dr.
Makovich was a Senior Fellow at the Mossavar-Rahmani Center for Business and Government, John F.
Kennedy School of Government, Harvard University. He holds a BA from Boston College, an MA from the
University of Chicago, and a PhD from the University of Massachusetts.
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IHS Markit | The Value to New Jersey Consumers of Salem and Hope Creek Nuclear Power Generation

About the report

The Value to New Jersey Consumers of Salem and Hope Creek Nuclear Power Generation in Providing Reliable, Resilient,
Affordable, and Environmentally Responsible Electricity report from IHS Markit utilizes the company’s extensive
knowledge and proprietary models of the interaction between regional power system demand and supply to assess the

impact on New Jersey consumers and the New Jersey economy of the premature retirement of the Salem and Hope Creek
nuclear power plants. This research was supported by Nuclear Matters.

This report was prepared for Nuclear Matters. IHS Markit is exclusively responsible for all of the analysis and content.

Confidential. ® 2017 IHS Markit™. All rights reserved 2 November 2017
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the Federal Energy Regulatory Commission recommending new rules to offset market distortions caused by a lack of
harmonization between public policies and electricity market operations, noting that

Distorted price signals in the Commission-approved organized matkets have resulted in under-valuation of grid
reliability and resiliency benefits provided by traditional baseload resources, such as coal and nuclear. ... The
proposed rule requires the Commission-approved organized markets to develop and implement market rules that
accurately price generation resources necessary to maintain the reliability and resiliency of our Nation’s electric
grid.!

Although the specifics of the approach are not yet available, the initiative shows that the discord between public policies
and market operations is currently high on the electricity policy agenda.

New Jersey is at a critical juncture, To do nothing to address current PJM market failures and distortions will lead to
underinvestment in electric production efficiency, moving the electric supply portfolio toward a less efficient generation
mix with too few nuclear base-load resources. As a result, not addressing the existing disharmony between public policies
and market operations increases the probability of uneconomic closure decisions and the replacement of the Salem and
Hope Creek nuclear power plants. These closures would predictably result in

Less resilient power supply. The number of possible low-probability but high-impact events and their statistical
independence means that some kind of significant disruptive event is likely to confront the PJM power system within
the coming decade, such as another polar vortex episode, a Sandy-type hurricane landfall, a natural gas pipeline

or storage facility failure, a foreign or domestic terrorist attack, or legislative or court interventions constraining

the natural gas supply chain. Therefore, prudent planning ought to incorporate resilience to the range of possible
significant deviations from expected normal operating conditions. A retrospective analysis of the 2014 polar vortex
conditions in PJM illustrates the resilience benefits provided by the New Jersey nuclear power plants at the time. Our
analysis finds that the cost to New Jersey consumers, had the New Jersey nuclear plants retired prior to the 7
January 2014 polar vortex, would have been between $70 million and $230 million. Because New Jersey’s nuclear
plants provide resilience benefits to all PJM consumers, the total cost of the loss of the New Jersey nuclear plants

is around 10 times higher. Since 2014, the PJM powet supply has become more reliant on natural gas pipelines and
operations and is therefore less resilient to similar events. The upper end of this range reflects how recent changes in
the PJM power supply portfolio have increased the resilience benefits provided by the New Jersey nuclear plants. Going
forward, other high-impact events may cause a loss of load for an even longer duration. The benefit to New Jersey of
preventing a similar loss of load lasting 24 hours averages $440-790 million.

The polar vortex of January 2014 is just one example of the type of events that can stress the power supply. Events in
the future may occur with more or less frequency and with more or less disruptive force. Therefore, the analysis of the
polar vortex alone cannot be used to define resiliency planning. However, this analysis demonstrates that the New
Jersey nuclear plants are important to the resilience of the PJM power supply and that their importance has increased
following the power supply portfolio’s recent increase in dependency on the natural gas supply chain.

Negative statewide impacts on economic activity. The retail power price increase in New Jersey associated with
the closures of Salem and Hope Creek causes real gross state product to decline 0.14%, equal to $820 million in
2017 prices. The increase in retail power prices hurts the New Jersey labor market, contributing to total job losses of
6,100 per year.

More varied monthly New Jersey consumer power bills. The electric variable cost of production accounts for about
15% of consumet powet bills. Backcasting indicates that the variation (standard deviation) of PJM variable production
costs would increase by 11% if the base-load nuclear power plants with stable generation fuel costs of about 0.7 cents
per kWh were closed and replaced primarily by natural gas—fired generating plants whose monthly fuel costs per
kilowatt-hour varied in the past four years from a low of 1.1 cents in March 2016 to a high of 10.4 cents in January 2014
The annual cost to replace the portfolio diversity effect of the Salem and Hope Creek nuclear resources on variable
production cost variation with financial hedges of natural gas prices amounts to $77-112 million per year in PJM. The

1. Secretary of Energy Rick Perry, Letter to the Federal Energy Regulatory Commission Chairman and Commissioners, 28 September 2017, Subject: Secretary of Energy’s Direction that the
Federal Energy Regulatory Commission Issue Grid Resiliency Rules Pursuant 1o the Secretary's Authority Under Section 403 of the Department of Energy Crganization Act,
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New Jersey consumers’ share of this cost is $8.6-12.6 million per year, indicating the implicit value of the more
stable and predictable power bills produced by having nuclear generation in the supply portfolio rather than a higher
exposure to natural gas—fired generator cost variability.

Greater environmental impacts from electric production. New Jersey nuclear generation accounts for 95% of

the state’s zero-emission, non-CO,-
emitting electric generating resources.
Replacing the 28,750 GWh/y of
electric output from the Salem and

Table 2

Annual increase in bills by customer class in New Jersey due to retirement
of Salem and Hope Creek nuclear plants

Hope Greek nuclear power plants O et orcesauotoths  costs e to the retrament
with a15%/85% mix of renew.able ett::tricity retirem:nt of Salem and of Salem and Hope Creek
and natural gas-fired generation ($/kWh)  Hope Creek nuclear plants  nuclear plants {million dollars)
increases annual electricity sector CO, ~Rosigental 1595 34% 158
emissions by 13 million metric tons commercial 12.42 4.3% 207
(MMTt), To put this into perspective, Industrial 10.14 5.3% a9

New Jersey electric generation Source: IHS Markit, Energy Information Administration @2017 IHS Markit
emitted 16.1 MMt and 19.4 MMt of

CO,, respectively,in 2012 and 2015.

Using a midrange estimate of $42 per metric ton for the social cost of carbon puts the environmental impact value

of the CO, emission abatement provided by the continued operation rather than replacement of the Salem and Hope
Creek nuclear power plants at $530 million per year. In addition, the replacement of Salem and Hope Creek with the
same mix of renewable and natural gas-fired generation will increase annual electricity sector nitrogen oxide (NO, )
and sulfur dioxide (SO,) emissions by 3,063 metric tons and 118 metric tons per year, respectively. Using the 2016
Cross-State Air Pollution Rule market allowance prices in New Jersey for NO, and SO, emissions puts the additional

environmental impact of emissions at $420,000 per year.

Higher New Jersey consumer power bills. Without Salem and Hope Creek generation, the annual average cost of
electric production in PJM would increase by about $1.6/MWh under PJM market conditions similar to 2013-16. New
Jersey nuclear closures would also eliminate a $3.8/MWh locational marginal price (LMP) benefit for electric energy
in New Jersey compared with the rest of PJM operating under 2016 PJM market conditions with delivered natural gas
prices to generators reflecting the $3.29/MMBtu average price level for 2013-16. Altogether, the higher PJM average
cost of electric production and the loss of the LMP differential would increase the cost of New Jersey wholesale
electricity by $5.4/MWh. This annual cost increase adds $404 million in New Jersey consumer power payments
that would involve a 4% increase in the average retail power price. The percent increases to specific customer
classes from 2016 retail price levels are summarized in Table 2.
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Overview

In 2016, New Jersey electricity consumers spent $10.1 billion to purchase 74,769 million kWh at an average retail price

of 13.5 cents per kWh. Analyses of household and business purchasing decisions reveal that consumers valued grid-
based electricity purchases significantly more than the amount that they paid for them. The high value-to-cost ratio

is not surprising for a commodity that is considered a necessity in a modern, developed economy in the digital age.
Consequently, the high ratio of electric service value to cost unsurprisingly drives consumers to demand a high degree of
reliability and resilience in grid-based power supply. In addition, consumers reveal a preference for stable and predictable
powetr bills as well as a desire to address the environmental challenge of global warming.

The continued operation of the Salem and Hope Creek nuclear generating resources in New Jersey aligns with consumer
preferences. The electric capacity and energy from the Salem and Hope Creek nuclear power plants made overall

PJM power supply more resilient and New Jersey consumer power bills lower and less variable from month to month
compared with the expected alternative outcome from premature closure and replacement. In addition, replacing the
Salem and Hope Greek nuclear power plant output with the 15%/85% mix of renewable and natural gas-fired generation
constituting the current PJM new power supply pipeline would increase annual carbon dioxide (CO,), nitrogen oxide
(NO,), and sulfur dioxide (SO,) emissions.

Consumer preferences for affordable electricity prices extend beyond their power bills, because the price of electricity
affects the level of economic activity in the New Jersey economy. The New Jersey electricity price relative to other states
and nations affects the competitive position of New Jersey business in the national and global economy. Consequently,
increases in New Jersey’s relative electricity price result in declines in the level of per capita gross state product (GSP}, in-
state jobs, and consurmer disposable income.

The consumer benefits from the operation of the Salemn and Hope Greek nuclear power plants are at risk because of

a lack of harmony between public policies and wholesale electricity market operations. The 4 million New Jersey
electricity consumers are among the more than 27 million consumers that rely on the PJM electricity system for grid-
based electricity supply. But here is the rub: mandates of subsidized intermittent renewable generation are suppressing
wholesale power prices, and current PJM wholesale price formation rules do not fully incorporate the cost of the
necessary adjustments to ensure security of power system operations. The combined impact is that wholesale market
cash flows fail to fully compensate generators for the efficiency and resilience attributes provided by existing resources.

The five predictable consequences for New Jersey electricity consumers if PJM market distortions cause the premature
closure of the Salem and Hope Creek nuclear power plants are

« Less resilient market supply. Premature base-load power plant retirements and replacement with natural gas—fired
generating resources increase the natural gas generation share beyond the share expected in an efficient market
outcome. This larger share of natural gas—fired generating resources therefore increases the power supply portfolio’s
exposure to the availability risks of the natural gas fuel supply chain. The greater risk exposure translates into higher
probabilities for power outages when natural gas deliverability conditions deviate from normal, as happened during the
polar vortex in 2014, when the contributions of New Jersey nuclear resources averted a $73-230 million outage cost for
New Jersey consumers.

Negative statewide economic impacts. Higher retail power prices relative to other states and nations lower the
competitive position of New Jersey businesses and reduce jobs and the value of the GSP. The continued operation of
Salem and Hope Creek prevents power price increases that cut in-state jobs by about 6,100 and reduce New Jersey GSP
by more than $800 million per year.

More varied monthly power bills. Premature base-load power plant closures result in a greater reliance on natural
gas-fired resources. When the marginal cost of natural gas—fired resources sets wholesale power prices an increasing
percentage of the time, New Jersey consumers face added exposure in their monthly power bills to the impacts from
natural gas price spikes, seasonal price movements, and multiyear natural gas price cycles. The cost to replace the
stability that Salem and Hope Creek provide to monthly New Jersey power bills is about $8.6-12.6 million per year.
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process to centrally dispatch generation resources to meet the aggregate consumer load. Competitive forces drive

rival power generators to bid electric supply based on their short-run marginal costs (SRMC). These SRMC reflect the
incremental variable costs of fuel and variable operation and maintenance costs expressed as a cost per unit of output. As
a result, the electric supply curve in the PJM market reflects the SRMC of rival generators ordered from lowest to highest.

PJM balances demand and supply in real time but does not determine a single price to clear the energy market. As the
grid operator, PTM must coordinate the power system security-constrained movement of wholesale electricity between
producers and consumers. Since PJM operating conditions involve dynamic transmission constraints, PJM system
operators must alter generation dispatch to manage transmission flows, voltage, frequency, and system security. This
security-constrained dispatch of available supply to demand in real time prevents market forces from completely closing
the SRMC differences across all PJM generators throughout the year. Therefore, PJM determines the locational marginal
price (LMP) at more than 9,000 load and 2,000 generation pricing points in day-ahead and real-time electric energy
markets and determines locational prices for capacity in 27 locational deliverability areas.

The PJM energy market produces an efficient dispatch because market forces push to minimize the SRMC differentials
among generating resources at any point in time. As conditions change, market operations shift electric production
toward producers with lower SRMC-based supply bids and away from producers with higher SRMC-based supply bids
whenever the transmission and security of supply constraints allow these cost-effective generation shifts to occur
within the grid. Asa result, the PJM LMPs are highly correlated through time. For example, the correlation between the
hourly New Jersey LMPs and the rest of PJM’s average LMPs across 2014 to 2016 was 0.936, indicating that as relative
fuel prices changed, market forces created constant pressure to minimize SRMC differentials and, thus, maximize
efficient dispatch.

Owing to security of supply and transmission constraints, market forces cannot eliminate LMP price differentials in
PJM. PJM transmission and security of supply constraints prevent some electric generation with lower marginal costs
from flowing out of constrained transmission zones to displace higher-marginal cost generation elsewhere in PJM.
However, these LMP differentials do not necessarily indicate an inefficient PJM market outcome. PJM LMPs reflect the
differences in locational SRMC of generation resources, and, thus, the PJM LMP differentials indicate the benefit of
relieving security of supply and transmission constraints. Since the benefits of relieving a transmission constraint can
be less than the cost to do so, some transmission constraints within PJM are not cost-effective to relieve. As a result,
economic transmission constraints can cause persistent LMP differentials in an efficient security-constrained PJM
market outcome.

PJM power plant retirement and replacement trends indicate that in the past decade, PJM has lost proportionately

more low-SRMC supply than New Jersey. In particular, the nuclear share of the New Jersey-based electricity supply
curve is much larger than the nuclear generation share in the rest of PJM’s supply curve. Nuclear generation is a base-
load technology incorporating significant up-front investment in the efficiency of transforming primary energy into
electricity. As a result, the nuclear generation SRMC is typically lower than a natural gas—fired combined-cycle (CC)
generating technology that is increasingly characterizing the marginal generating resource in the rest of PJM. The PJM
State of the Market Report indicates that the average SRMC of PJM nuclear power plants was 44% lower than the SRMC
of a natural gas—fired CC technology in 2016.3

The existing transmission constraints between New Jersey and the rest of PJM currently prevent some of the lower-
marginal cost nuclear electric generation from flowing out of New Jersey to displace higher-marginal cost generation
elsewhere in PJM. Hourly 2016 LMPs indicate that the generating resources with incremental costs lower than those of a
natural gas—fired CC generating resource were setting the LMP price 18% of the time within New Jersey compared with
only 11% of the time within the rest of PJM.

The 2016 market data indicate that current transmission constraints distribute a disproportionate share of the benefit
from the relatively lower-marginal cost New Jersey nuclear generation to New Jersey consumers by lowering the
percentage of time when the higher SRMC of natural gas—fired generators is setting the energy price at the New Jersey
LMPs compared with the rest of PJM. As a result, in 2016 the load-serving entities (LSEs) within New Jersey purchased
electric energy for consumers at the PSEG, Atlantic City Electric, and Jersey Central pricing points with an average LMP

3. Monitoring Analytics, LLC, 2016 State of the Moarket Report for P/M, p. 283.
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that was $3/MWHh less than the average LMP for the rest of PJM. The disproportionate benefit to New Jersey consumers
accruing from the New Jersey nuclear generation and the transmission constraints provided a $224 million savings to
New Jersey consumers in 2016.

Transmission constraints limit but do not eliminate the flow of benefits from the Salem and Hope Creek nuclear
generating resources to the rest of PJM. Therefore, New Jersey consumers do not capture all of the benefits of the New
Jersey nuclear power plants; instead, they share the benefits, with the New Jersey nuclear generation lowering the
average generating cost in the rest of PJM. Backcasting PJM total electric production costs for 2013-16 with all conditjons
held constant, except with the New Jersey nuclear power plants closed and replaced by a 15%/85% mix of renewable and
naturali gas—fired CC generation, indicates that the overall PJM electric production costs would have been about $1.2
billion higher. The Salem and Hope Creek nuclear power plants accounted for 85% of this overall PJM electric production
cost impact.

Analysis of 2016 PJM market data illustrates that the benefit of nuclear power generation to New Jersey consumers

as well as the rest of PJM is sensitive to the SRMC cost difference between nuclear generation resources and natural
gas-fired CC power plants. This relationship is important, because the delivered price of natural gas varies considerably
through time. In just the past three years, the annual average delivered price of natural gas was as low as $2.13/MMBtu in
2016 and as high as $4.60/MMBtu in 2014. As a result, if the delivered price of natural gas had been $4.60/MMBtu in 2016
rather than $2.13/MMBtu with all other conditions held constant, then the incremental fuel generation cost differential
would have expanded from $8/MWh to $26/MWh between New Jersey nuclear generation and natural gas CC generating
plants operating in the rest of PJM (based on an average natural gas-fired generator heat rate of 7,100 Btu/kWh). If the
natural gas price had been $4.60/MMBtu rather than $2.13/MMBtu in 2016, then the difference in incremental fuel costs
across the 7% of the time when the natural gas-fired CC SRMQ is setting prices in the rest of PJM and not at the New
Jersey LMPs would have increased the annual LMP differential between New Jersey and the rest of PJM from $3/MWh

to $4.8/MWh. The implication is that with PJM market conditions similar to those in 2016, each $1/MMBtu increase in
natural gas prices would result in an average New Jersey LMP being $0.7/MWh lower compared with the rest of PJM.

The average delivered price of natural gas to New Jersey electric generators over 2013-16 was $3.29/MMBtu, and this
four-year average price level is closer to the level expected in the future than the cyclically low delivered price of $2.13/
MMBtu in 2016. Therefore, the estimate of the ongoing value to New Jersey consumers of the LMP differential created by
current transmission constraints and the SRMC differences between New Jersey nuclear resources and natural gas-fired
resources in the rest of PJM is about $3.8/MWh.

Premature closure of Salem and Hope Creek results in less resilient power supply

Engineering and economic principals consistently indicate that an efficient electric supply portfolio comprises a diverse
set of technologies and fuels. This diversity of a cost-effective electric supply portfolio inherently provides resilience to
awide Iange of risk factors associated with each type of generating resource. The resilience of a diverse power supply
portfolio arises from the independence among the risk factors across generatmg technologles and fuels. For example, the
polar vortex in 2014 prevented fuel deliveries to natural gas—fired generators in PJM, but it did not affect the availability
of fuel to nuclear power plants. Because of this lack of correlation among power supply risk factors, not having all of your
eggs in one basket in a power supply portfolio generates valuable power supply resilience to mynad power supply risk
factors across all fuels and technologies.

Resilience created from diversity is an inherent attribute of a cost-effective electric supply portfolio, because there is no
“one-size-fits-all” electric generation technology or fuel source that can reliably meet the recurring annual real-time
pattern of power system aggregate consumer demand at the lowest cost.*

Although a simple levelized cost of energy (LCOE) metric can indicate that a single generating technology provides
the lowest LCOE on a stand-alone basis under a given set of conditions, a cost-effective supply portfolio would not be
made up of this technology alone. Such a single-source supply portfolio ignores the time dimension of power supply and

4. Appendix A summarizes the current available state of technology for a variety of power generation technolagies that bring different performance chasacteristics to an electric
supply pertfolio.
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potential deviations from normal operating conditions. For example, advances in solar PV technologies continue to lower
the stand-alone cost of generating electricity when the sun shines. However, a recent study by the US Department of
Energy’s (DOE) National Renewable Energy Laboratory finds that about 65% of a typical rooftop solar energy customer’s
electricity demand is noncoincidental with the electricity generated from the rooftop solar PV units.> Therefore, if solar
PV provided the lowest LCOE compared with other electric supply technologies, a 100% solar PV power supply portfolio
would neither be capable of meeting peak demands nor be capable of supplying consumers connected to the grid with the
electricity that they want, whenever they want it.

The time dimension of balancing electric demand and supply limits the cost-effective generation share of an intermittent
renewable resource such as solar PV. Similarly, a 100% solar PV power supply would not be robust during deviations from
normal operating conditions, such as the predictable reduction in the output of 1,900 utility-scale PV resources that were
in the path of the 21 August 2017 solar eclipse. The US power system’s resiliency to this event illustrated the value of the
current diversified power supply portfolio.

The implication is clear—a power supply portfolio comprising the technology with the lowest time-ignorant, stand-alone
LCOE would not deliver either reliable electricity to consumers or electric supply that is resilient to the changes expected
in the power system operating environment.

The resources available to instantaneously match electric supply and demand involve operable generating capacity as
well as grid-level electric storage technologies and demand-side resources. Since the availability of any of these resources
is uncertain at any point in time, providing reliable electric service requires operating with some of these resources in
reserve. Therefore, a robust reserve uses diversity of capacity to mitigate potential deviations from normal operating
conditions affecting the availability of a given generating technology or fuel source. For example, an operating reserve
made up entirely of natural gas—fired resources supplied from a common pipeline could provide power supply reliability
under normal pipeline operating conditions. However, the reserve would not be resilient to a pipeline disruption.

By contrast, a diverse operating reserve comprising dual-fueled capacity {pipeline natural gas and on-site liquid fuel
inventory) would be capable of reliable generation while also being resilient to a potential significant deviation from
normal natural gas pipeline operating conditions.

Awell-structured electricity market will produce an efficient market outcome by generating both the level and
variability of capacity and the energy prices necessary to provide investment signals to produce a cost-effective electric
supply portfolio. By contrast, the lack of harmonization between public policy and market operations that causes a
distorted marketplace that suppresses energy market price signals compared with the efficient market outcome will
produce less efficient diversity of power supply. In particular, market distortions that reduce the cash flows from the
energy market will lead to underinvestment in electric production efficiency and produce an electric supply portfolio
with too many peaking resources and too few base-load resources.

PJM market distortions reduce the cash flows from the energy market and increase the probability of premature
base-load power plant retirements. When this happens, the cost and performance profiles of alternative generating
technologies indicate that natural gas-fired generating technologies will be the primary source of replacement
generation. This trend moves the PJM supply portfolio toward a greater reliance on natural gas—fired generating
technologies than expected in an efficient market outcome. As the portfolio mix becomes increasingly dominated by
natural gas—fired generation technologies, the power supply portfolio becomes more exposed to the risks of the natural
gas supply chain than would be the case with an efficient market outcome. As this unfolds, the concern becomes having
an electric supply portfolio with too many eggs in one basket.

The expected operating lives of natural gas—fired electric generating plants typically range from two to four decades.
Figure 2 shows the multiyear natural gas price cycles that characterized natural gas market outcomes over the past three
decades. The long-run drivers of natural gas price cycles are technology changes, demand uncertainty, public policy
shifts, market participant recognition lags, and market demand and supply adjustment lags.

5, Lo Bird, Carolyn Davidscn, Joyce McLaren, and John Miller, impact of Rate Design Alternatives o Residential Solar Custamer Biifs: Increased Fived Charges, Minimum Bills and Demand-
Based Rates, National Renewable Energy Labaratory, US DOE, September 2015, https:/fwvaw.nret gov/docs/fy1505t1/64850.pdf, retrieved 13 October 2017.
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Environmental impacts

Closing the 3,500 MW of nuclear capacity at Salem and Hope Creek reduces nuclear generation in PJM by about

28,750 GWh/y. The equivalent firm capacity replacement involves 3,469 MW of natural gas-fired CC plus 344 MW of
wind and 13 MW of solar producing the same amount of energy, with natural gas-fired generation providing an annual
average output of 27,622 GWh. With an average of 1,003 Ibs of CO, emissions per megawatt-hour for natural gas—fired CC
generation, the annual increase in electricity sector CO, emissions is 12.6 MMt. To put this into perspective, New Jersey
electric generation emitted 19.4 MMt in 2015 and 16.1 MMt in 2012.

The social cost of carbon is an estimate of the economic value of alterations in human health, ecosystems, agriculture,
and other facets of life that result from a marginal change in CO, emissions. Current estimates of the social cost of
carbon range from $6 to $75 (2014 dollars) per metric ton.” The midrange estimate is about $42 (2014 dollars) per metric
ton. Applying this midrange estimate to the CO, emission mitigation associated with the continued operation of Salem
and Hope Creek yields an environmental impact value of about $530 million per year.

In addition, the replacement of Salem and Hope Creek with the same mix of renewable and natural gas-fired generation
will produce an annual increase in electricity sector NO, and SO, emissions of 3,063 metric tons and 118 metric tons

per year, respectively.!' Using the 2016 Cross-State Air Pollution Rule market allowance prices in New Jersey for NO,
emissions of $137 per metric ton and SO, emissions of $2 per metric ton puts the additional environmental impact cost
for these emissions at $420,000 per year.

Higher New Jersey consumer power bills

Looking back over the most recent four years indicates that if New Jersey nuclear power plants closed prematurely and
were replaced by a 15%/85% mix of renewable and natural gas—fired resources, then electricity production costs across
PJM would be higher. Further, the current underlying basis for the New Jersey LMP differential to the rest of PJM would
diminish because the New Jersey SRMC of electric production would be similar to the rest of FJM.

PJM market outcomes from 2013 to 2016 provide a base case to evaluate the impact of closing some or all of the nuclear
power generating plants in New Jersey. Backcasting PJM electricity sector outcomes across 2013-16 with all conditions
held constant, except with the New Jersey nuclear power plants closed and replaced by a current PJM new supply pipeline
mix of 15%/85% renewable and natural gas—fired generation, results in an increase in average overall PJM production
costs. Therefore, the PJM base case for backcasting holds all else constant but closes and replaces the Oyster Creek
nuclear power plant. The closure and replacement of the Salem and Hope Creek nuclear generating stations results in an
additional $1,059 million average annual production cost increase. Table 8 shows the backcasting results.

Closing the New Jersey nuclear power plants and replacing the output with a 15%/85% mix of intermittent renewable and
natural gas—fired generation makes the generation cost profile of New Jersey similar to the rest of FJM. As a result, the
premature closure of the Salem and Hope Creek nuclear power plants results in a loss of the New Jersey LMP differential
to the rest of PJM.

Backcasting indicates that the incremental cost associated with prematurely closing and replacing the Salem and Hope
Creek nuclear units would have typically added 0.16 cents per kWh to the overall PJM average cost of electric production.
If transinission constraints did not exist in PJM, all LMP prices across PJM would increase equally by 0.16 cents per

kWh. However, owing to the transmission constraints in PJM, certain lower-SRMC resources can be shared only locally
because congestion prevents the export of lower-cost power to zones with higher LMP prices. For example, in 2016
transmission constraints in PJM contributed to New Jersey LMP prices that were lower than LMP hub prices in western
PJM more than 70% of the time."” This meant that lower-SRMC resources in New Jersey, largely the nuclear units, could

15. Michael Greenstone, Flizabeth Kopits, and Ann Wolverton, “Developing a Social Cost of Carbon for US Regulatory Analysis: A Methodology and Interpretation,” Review of Environmentai
Econarnics and Policy 7, ne. 1 (1 January 2013), doi; https://doi.org/10.1093/reep/res015.

16. Numbers are calculated based on electric generation NO, and SO, 2014 emission data from the Environmental Protection Agency’s National Emissions [nventory, natural gas consumed
by the electric power sector in 2014 from the EIA's *Table 2.6 Electric Power Sector Energy Consumption,” and a natural gas CC heat rate of 7,100 Blu/kWh.

17.In 2018, hourly LMP prices in the PSEG, JCPL, and AECO zones were at least 5% lower than the PJM Western Hub day-ahead LMP prices.
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not export enough of their lower-cost
power to the rest of PJM to equilibrate
prices. As a result, LMP power prices in
New Jersey were on average 0.3 cents
per kWh lower than the rest of PTM,

Table 8

Backcast of PJM market outcomes, 2013-16

Scenarios 2013 2014

2015

2016

201316
average

Actual

with an average delivered natural gas Annual retail sales (GWh} 670,813 672,428 670,457 663711 669,352

price of $2.13/MMBtu in 2016. The Average annual real retail price {cents 9,84 10,32 10,42 10,35 10.26

premature closure and replacement per kwh)

of the Salem and Hope Creek nuclear No Oyster Creek

power plants would eliminate the basis Total anmial production cost change 73 209 118 100 150

. R . {millions, 2015 dollars)

for the LMP dlﬁerentlal’ IEﬂECtll'lg Percent change in average real retail 0.22 0.26 015 013 0.19

the nuclear versus natural gas—fired electricity price

generation SRMC differential arising Mo Oyster Creek, Salem, or Hope Creek

from the existing transmission Total annual production cost change 1,371 1,610 989 867 1,209

constraints. In this case, the closure tmillions, 2015 dollars)

would eliminate an average 0.38 cents Percent change in average real retail 1.78 2.03 1.29 1.14 1.56
KWh diff ialin £ ) ¢ electricity price

per Wh difierential in a_vor o NEW. No Salern and Hope Creek versus no Oyster Greek

Jersey (onsumers, reflecting thff typical  foraiannual production cost change 1198 1,400 871 767 1,059

average delivered natural gas price of feniiltions, 2015 dollars)

$3.29/MMBtu of 2013-16.'8 Change in cost (cents per kWh) 018 .21 0.13 0.42 0.16

Altogether, the impact of the higher
PJM average cost of electric production

Source: IHS Markit, EIA

® 2017 IHS Markit

and the loss of the LMP differential would increase the cost of New Jersey wholesale electricity by $5.4/MWh under
operating conditions similar to 2016 and fuel costs reflecting the four-year average from 2013 to 2016. This annual cost
increase adds $404 million in New Jersey consumer power payments that would involve a 4% increase in the average
retail power price. The percent increases to specific customer classes from 2016 retail price levels are summarized in

Table 1.

Opportunities to harmonize New Jersey policy with PJM market operations

New Jersey is at a critical juncture. Doing nothing to address current PJM market flaws and distortions leads to
underinvestment in electric production efficiency that moves the electric supply portfolio toward a less efficient and
resilient generation mix comprising too many relatively inefficient and fuel-insecure peaking power plants and too few
more efficient, fuel-secure base-load resources.

Concerns about addressing wholesale electric market distortions led the US DOE and Secretary of Energy Rick Perry to
call for new rules to offset market distortions by allowing for the full recovery of costs of fuel-secure power generation

units, including nuclear. Although the specifics of the approach are not yet available, the initiative shows that the discord
between public policies and market operations is currently high on the electricity policy agenda.

What happens next will shape electricity markets for decades to come. In particular, a lack of resolution of the current
disharmony between public policies and market operations increases the probability that current market distortions will
lead to the uneconomic closure and replacement of the Salem and Hope Creek nuclear power plants.

18. Even if transmission constraints cause LMP prices in New Jersey to increase relative to the rest of PIM, the continued operation of the Salem and Hope Creek nuclear power plants would
minimize the basis differential because they have an SRMC that is lower than the natural gas-fired generation alternative.
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» Grid support functions. The capability to manage grid electricity voltage and frequency, for example, from automatic
generation controls.

» Storage complementarity. The degree to which linkage to an electric energy storage technology can enhance the
cost-effectiveness of the technology in a supply portfolio. For example, reservoir hydro provides the inherent capacity
to forgo generation and store water to generate electricity at a later time and, therefore, has less to gain from linking to
a storage technology than other technologies. In the case of intermittent renewables, a linkage to storage improves the
cost-effectiveness of the power supply, but the improvement in cost-effectiveness is even greater for the linkage of a
high-utilization generating technology with a storage technology.

+ Network integration costs. The impact of a generating technology addition to the supply portfolio on the generating
costs of the rest of the power supply mix.

» Variable cost per unit of output. The electric supply costs linked to the level of electric energy output.
» Fixed cost. The electric supply costs independent of the level of electric energy output.
« CO, emission footprint. The level of GO, emissions per unit of electric energy output.

« Other environmental impacts. The per-unit cost of non-greenhouse gas environmental impacts associated with
electric generation.

A cost-effective power supply portfolio aligns the cost and performance characteristics of alternative supply resources
to different segments of power system aggregate consumer demand. As a result, a cost-effective power supply portfolio
willinclude power plants with relatively high utilization rates and more efficiency in transforming primary energy into
electricity to serve the steady base-load segment of consumer demand.
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Appendix B: Natural gas call option hedging analysis

Comnsurmers in PJM, including New Jersey, will be exposed to greater power price variability owing to the increased
reliance on natural gas fuel supply if the Hope Creek and Salem power plants retire. The implicit value to New Jersey
consumers of greater power price stability from the continued operation of the Hope Creek and Salem nuclear plants
can be comparable to the cost of using financial instruments as a substitute for a more efficient power supply portfolio to
hedge the higher production cost variability in the scenario with no New Jersey nuclear generation over 2013-16.

The analysis used natural gas call options to hedge the increased production cost variability in PJM under the less
efficient power supply portfolio. Call options are financial instruments that provide holders with the right, but not

the obligation, to purchase a certain amount of an underlying commeodity on a specified date at a specified price. The
specified date is called the expiration date, and the predetermined price is called the strike price, which sets an upper
limit to the future price of the underlying commodity. If, on the expiration date, the price of the underlying commodity
is greater than the strike price, the holder of the call option will exercise the right to purchase the commodity at the
strike price. Alternatively, if the price of the underlying commodity is less than the strike price on the expiration date,
the holder will not exercise the call option. Therefore, natural gas call options place an upper limit on the future price of
natural gas and reduce the variability of natural gas and the overall cost of electricity production (as Iong as some of the
call options are exercised).

Backcasting the purchase of natural gas call options on a monthly basis at a rolling strike price set at 1.5 times the average
delivered price of natural gas to PJM over the preceding three months reduces the variability (standard deviation) of the
variable cost of electricity production in PJM by 23% from 2013 to 2016. The average annual cost of purchasing the natural
gas call options based on this strategy is $261 million. Therefore, the average cost to reduce production cost variability by
1% is $11.2 million. Because the production cost variability in PJM is 10% higher in the scenario without the Hope Creek
and Salem nuclear plants, the cost to use natural gas call options to achieve the same level of production cost variability is
$112 million; New Jersey’s share is $12.6 million based on the share of retail sales in PJM in 2016.

The formula used to calculate the theoretical price of an option is shown below and is based on a variant of the Black-
Scholes option pricing formula:'?

CT=max{O,(ST-X)}

(r oT Nfa}-X N{b})
PV(CT)= 2
a+nT
In (.f)%.{
a= ( T ) +14 U\/T
b=a-ovT

Where

C,is the value of the call option contract.
S, is the strike price.

X is the natural gas spot price.

F,, 1s the forward price.

1 1s the risk-free rate of return.

19. James Read and Art Altman, “Energy Derivatives and Price Risk Management,” in Pricing in Campetitive Electricity Markets, eds. Ahmad Farugui and Kelly Eakin {Springer US, 2000).
Retrieved from http://vvnvspringer.com/us/book/9780792378396.
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ois the volatility of the spot price of natural gas.

N{} denotes the cumulative probability for a standard normal variable.
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Testimony by Michael Shellenberger, Founder and President,
Environmental Progress.

December 4, 2017

Mr. Chairperson and members of the committee: thank you for accepting
my testimony.

As background, | am a Time Magazine "Hero of the Environment,” Green
Book Award-winner, and president of Environmental Progress, an
independent nonprofit organization funded entirely by individuals and
philanthropic foundations.

| am here today because | am very concerned by the threat that nuclear
plant closures pose to the environment, public health, and jobs.

| was against nuclear energy for most of my life and only changed my
mind after confronting key facts about the limitations of renewables.

New Jersey gets electricity from three nuclear plants. If they close,
emissions in New Jersey will rise the equivalent of adding 2.7 million cars
to the road. Children, the sick, and the elderly who suffering from asthma

or respiratory diseases will pay the highest price.

The New York-Newark region is already among the 25th most polluted
cities in America in ozone and particulate matter. The American Lung

Michael Shellenberger, Environmental Progress, Testimony p.1
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Association this year gave 11 New Jersey counties an "F” grade for ozone
pollution.!

If you allow your nuclear plants to close, electricity prices will rise and
high-skill, high-paying jobs will be lost.

My home state stands as a stark warning. Our electricity prices have risen
from 13 cents to 18 cents per kilowatt hour since 2011. By contrast,
electricity rates nationally rose from just 10 to 11 cents during the same
period.?

High electricity prices have driven manufacturers out of California and we
today have the highest poverty rate in the country, according to the US
Census Bureau.3

What happened to California? It's simple: we closed one of our two
nuclear plants, which generate power at a cost of about 5.5 cents per
kilowatt-hour4, and increased the amount of electricity we receive from
natural gas, solar, and wind.

! Len Melisurgo, “Eleven counties with highest air pollution,” New Jersey Advance
Media, April 201, 2017. http://www.nj.com/weather/index.ssf/2017/04/
these_15_counties_have_the_worst_air_pollution_in.htm]|

2 United States, Energy Information Administration (EIA), November 2017

3 Chris Nichols, “TRUE: California has the nation’s highest poverty rate, when factoring
in cost-of-living, Polifact, January 2017. http://www.politifact.com/california/
statements/2017/jan/20/chad-mayes/true-california-has-nations-highest-poverty-rate-
w/

4 David Baker, “Nuclear’s Last Stand?” San Francisco Chronicle, November 14, 2015.
http://www.sfchronicle.com/business/article/Nuclear-power-s-last-stand-in-California-
Will-6630933.php
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The best available peer-reviewed economic research finds that the value
of wind drops 40 percent once it becomes 30 percent of electricity and
the value of solar drops by half when it gets to just 15 percent.5

What about the battery revolution we've heard so much about? There
isn't one. As a result, Californians have to pay Arizona to take our
unneeded solar electricity so it doesn’t blow-out our grid.6

What about carbon emissions? They rose in California by 11 million
metric tonnes while they declined 174 million metric tonnes in the U.S. as
a whole.?

The share of New Jersey's electricity from natural gas already doubled
since 2010, and last year provided 56 percent of your electricity last year.
Nuclear provided 39 percent of your electricity last year and is the critical
bulwark against over-dependence on natural gas.8

Natural gas is cheap now, but if it becomes 90 percent of your electricity
you can expect prices to spike. Once a nuclear plant is closed it's closed
forever. You can't just go start it up again once natural gas prices rise.

| encourage you to join New York and lllinocis in taking sensible measures
to safeguard public health, jobs, and consumers by ensuring the
continued operation of your nuclear plants. Thank you.

5 Leon Hirth, Source: Leon Hirth, “Market Value of Variable Renewables,” EUlI Working
Paper, 2013, http://cadmus.eui.eu/bitstream/handle/1814/27135/
RSCAS 2013 36.pdf?sequence

6 lvan Penn, "California invested heavily in solar power. Now there’s so much that
other states are sometimes paid to take it,” Los Angeles Times, June 22, 2017.

7 US EIA, November 2017

8 US EIA, "New Jersey,” https://www.eia.gov/state/?sid=NJ
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Michael Maloney

New Jersey State Association of Pipe Trades 12-4-17

Good morning Chairmen Smith and DeAngelo, committee members my name is Michael Maloney
and | am the President of New Jersey State Association of Pipe Trades. | represent the skilled men
and women that are proud to be plumbers, pipefitters, sprinkler fitters and HVAC technicians in the
State of New Jersey. I'm here to provide our perspective on the value of retaining PSEG Salem and
Hope Creek nuclear power plants.

| am also the Business Manager of Flumbers and Pipefitters local union # 9. Our members have
experienced a similar situation with the imminent closure of Oyster Creek in Lacey Township. The
plant is slated to close in the year 2019, which is 10 years before the operating license expiration
date. The plant provides roughly 7% of generation to New Jersey. The facility employs
approximately 700 people including several members of our Association along with members of
other trades. It has one more % outage.

When that nuclear plant closes, those jobs are going for good never to come back.

The implications of a plant closure exceed the narrow focus of my interest. The nuclear plant
closure has a rippie effect across the economy of Ocean County and the rest of the State.

| recognize that the implications of the closure of Oyster Creek are different than those being
considered today for PSEG’s nuclear power plants. However, it is important to recognize that the
nuclear power plants in Salem County are several times larger than Oyster Creek and the likely
economic and environmental impact on the region and the State are multiplied as well.

The nuclear plants in South Jersey have been one ray of good news and good jobs in an otherwise
tepid economy. They have provided steady jobs throughout the year and twice a year, during a
refueling outage, the plant calls an additional 1,000 contractors and workers to the site — many of
them our members.

It will impact people well beyond those who lose their jobs. It will hurt New Jersey in lost wages and
taxes. It will devastate local town budgets. it will impact real estate as more people try to seli homes
than people who want to buy them.

You have heard of the tremendous benefits of these plants today — the impact on the environment,
their role in ensuring the resiliency and reliability of electricity and the increased costs that
consumers will pay if the plants go away.

Those are all good reasons to keep these plants running.

However, when you are making your decision on the future of these plants, we want you to
remember that you are also deciding on the future of thousands of New Jersey workers who depend
on those plants to provide employment. And that this employment is what allows these workers to
pay mortgages, buy food for their families, provide an education or training for their children —and in
essence stay in New Jersey.

We believe that New Jersey needs nuclear and we encourage you to find a way to protect
consumers while also protecting thousands of jobs.
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Testimony of Wyatt Earp
On behalf of the New Jersey State Electrical Workers Association
Before the Senate Environment & Energy Committee and the
Assembly Telecommunications & Utilities Committee
December 4, 2017

Good Morning. My name is Wyatt Earp. | am the international representative for
the 3" District of the IBEW.

| am also the secretary of the New Jersey State Electrical Workers Association,
which comprises 20 locals representing 35,000 members of the IBEW.

You heard Bud Thoman talk about the importance of nuclear to his local.

You should also know that the Salem and Hope Creek generating plants provide
work for hundreds more.

At any given time, in addition to the 750 members of Local 94, there can be more
than one hundred members of IBEW Local 351 on-site, helping to keep the
plants running smoothly.

And when the plants are being refueled, as many as 1,000 more are needed.
They come from the pipe trades, ironworkers, operating engineers — practically
every one of the construction trades.

That’s extremely important in Salem County where the unemployment rate
remains above the state average and in neighboring Cumberland County, which
has the worst unemployment rate in the state.

I'll let the economists talk about the multiplier effect in the local economy — from
burger flipping to real estate sales. | just know that the direct effect of these union
jobs is vitally important in South Jersey.

Keep those nuclear plants in operation generating both reliable, clean electric
power and hundreds of skilled, good-paying jobs.
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Testimony of Kenneth Thoman
On behalf of Local 94 of the International Brotherhood of Electrical Workers
Before the Senate Environment & Energy Committee and the
Assembly Telecommunications & Utilities Committee
December 4, 2017

Good Morning. My name is Bud Thoman. | am the president and business
manager of Local 94 of the International Brotherhood of Electrical Workers.

Local 94 represents more than 3,600 brothers and sisters who are employed by
Public Service Enterprise Group in electric generation, electric distribution and
transmission, gas distribution and appliance service, and other work in support of

those operations.

750 of the members of Local 894 work at PSEG Power's three nuclear plants at
Artificial Island — Salem | & Il and Hope Creek.

| am here today to talk about the importance of those plants to New Jersey.

The demand for electricity continues to increase — everything is plugged-in these
days.

That’s why the members of Local 94 who work in nuclear, work in three shifts.
Those plants run 24/7/365 generating safe, reliable, clean electricity.

Those .plants provide baseload power — nearly 50% of New Jersey’s electricity.
They run day and night, whether the sun shines or it's pouring rain.

We need our electric power to be reliable. That's nuclear.
We also need our electric power to be clean. That's nuclear.

By law, New Jersey must reduce CO2 emissions to 1990 levels by 2020 and
must meet a much tougher target of 80% reduction below 2006 levels by 2050.

| was a member of DEP’s Clean Air Council for 14 years. | believe we're still on
track to meet that 2020 target.

Hope Creek and Salem | and Il produce no greenhouse gas emissions. They
also produce no NOx, no SOx and no particulates.

But we must keep those plants running if New Jersey is going to meet future
clean air targets.
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Solar and other sources of renewable energy are great for New Jersey. Members
of my local build some of PSEG’s solar power plants.

But solar and other renewables are use it or lose it. We do not have the
technology to store electricity in any significant amount.

Renewables today are not a substitute for round-the-clock power.
If the market puts nuclear at risk, it also puts clean air and reliability at risk.
And it puts jobs at risk.

We are talking about 750 full-time, good quality jobs running those plants. And
that’s just within the IBEW.

There are many hundreds more working full-time at Hope Creek and Salem | and
Il, and hundreds more on top of that who provide vital work when the plants are
refueled.

For all those reasons — to meet the demand for reliable electric power, to help

clear the air, an to provide good, high-quality jobs — | support nuclear power in
New Jersey.
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James Kirkos, President & CEO
Meadowlands Regional Chamber
201 RT 17 North

Rutherford, NJ 07070
201-939-0707

Good Morning/Afternoon.

My name Jim Kirkos, and [ am the President & CEO of the Meadowlands Regional
Chamber of Commerce.

I’'m here today to testify about the importance of nuclear energy to the State’s
economy. But first, a little background about my organization.

The Meadowlands Regional Chamber is a business service organization whose sole
purpose is dedicated to the success and business growth of our members. We
advocate for a positive economic atmosphere that improves the quality of life in
the greater Meadowlands communities for all who live and work there. For the
past 40 years, the Chamber has taken a leadership role in many aspects of
economic development. Our public affairs advocacy has become a hallmark of
this organization as we strive to be a leader on critical issues facing the
Meadowlands region and sometimes the state. This advocacy provides the
membership with representation and a voice that may not otherwise be heard.
The Chamber now speaks for close to 1,20_0 companies representing over 140,000
employees in the greater Meadowlands region.”

It is in that spirit that | am providing comments today.

So you all may be asking yourselves: Why is this North Jersey business leader
talking about power plants in South Jersey? That’s because clean and efficient
nuclear energy is not a South Jersey issue, or a North Jersey issue — it is a New
Jersey issue. And the ability for NJ to have a safe, secure and resilient energy
infrastructure will be a key factor if we want to attract, retain and grow
businesses in our great state. '
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Nuclear generated electricity is essential to the Garden State’s economy. The
Salem and Hope Creek units are an economic engine that contributes over S800M
per year in GDP, and $37M in annual tax revenues. The State cannot afford to
lose that type of revenue. Nor can we afford to lose the nearly 6,000 jobs the
nuclear industry supports. In addition, without nuclear energy prices are likely to
rise — not just for South Jersey but for the entire State. It does not take an
economist to understand that if you remove half of the supply of a product
without reducing demand the cost of the product will rise. This impact could be
substantial on my members and businesses in general.

Outside of stated economic impacts, there are other elements to consider.
Nuclear energy powers roughly every other home in the State. | repeat: It
supplies nearly half of our electricity — from Camden to New Brunswick to Jersey
City and Paterson. Without it, the State would be left with one primary fuel
source in its generation mix. That would be poor planning and could lead to
resiliency issues not to mention the millions of metric tons of CO2 and poliutants
that would be released by neighboring states as they produce our energy with
coal and natural gas. Preserving energy generation diversity is critically important
to mitigating extreme threats to the electricity supply and important to my
members who need a resilient electricity source to survive economically. Ina
December 2016 study, the North American Electric Reliability Corporation (NERC),
pointed out that “reliance on a single fuel to generate energy increases
vulnerabilities, particularly during extreme weather conditions.” New Jersey itself
has experienced severe weather events in recent years, including Superstorm
Sandy in 2012, and the 2014 Polar Vortex that crippled much of the northeast.
Preserving a diverse generation mix that relies on multiple sources of fuel is
essential to reducing the risk these potential common failures posed to the power
grid.

So let’s act now. Let’s'preserve the value of nuclear generating plants for their
economic benefits and for the resiliency they provide to the electric grid that
many of my members rely upon to run their businesses and that many of us rely
upon in our daily lives. _ :

Thank you. . f
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Good Morning/Aftemoon,

My name is Philip Beachem and I have been the President of the New Jersey Alliance for Action for the
last 30 years. I have had the privilege of having worked with officials from the federal, state and local
level on economic and infrastructure issues important to the citizens of New Jersey and the region. During
this time I have served on numerous commissions including the New Jersey Economic Development
Authority, New Jersey Transportation Trust Fund Authority and the USEPA’s Environmental Finance
Advisory Board.

The New Jersey Alliance for Action was established in 1974 has a non-profit, non-partisan association
focused on infrastructure and economic development. As such, utility infrastructure and its impact upon
the State’s economy is a critically important issue for our 2,400 members.

New Jersey’s remaining nuclear power plants are in a precarious situation caused by an uncertain energy
marketplace. The premature closing of any one of the remaining plants would irreparably harm the local
economies of the region, in addition to leading to higher electricity costs for New Jersey customers.

Preserving New Jersey’s nuclear plants will, unavoidably, come with some cost. But allowing them to
close will be even more expensive

A recent report pegs the economic value of New Jersey’s nuclear plants at more than $300 million per
year. That includes energy production, the purchase of goods and services, payroll for 1,600 direct
employees and millions of dollars in annual tax revenues. That economic activity has a ripple effect
throughout the economy. But economics should not be our only consideration.

Nuclear power is a critical part of the state’s energy infrastructure — providing almost half of all the
electricity generated in the state without producing air pollution or greenhouse gases.

Nuclear energy also contributes to the fuel diversity that keeps New Jersey’s energy supply reliable.
I think we can all agree that safe, clean, reliable and affordable energy is something worth preserving,.

But unless state policies do the same, our nuclear plants may disappear. Lawmakers in New York,
Connecticut and Nlinois already have enacted policies to support their struggling nuclear plants. New
Jersey lawmakers would be wise to follow suit. I urge the state’s policymakers to protect the state’s
electric customers from higher bills and increased air pollution by throwing our nuclear plants a crucial
safety net. New Jersey’s nuclear plants are worth saving,
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Chamber of Commerce Southern New Jersey
Testimony Before The Senate Environment and Energy Committee and Assembly
Telecommunications and Utilities Committee
Trenton, N.J. -- Dec. 4, 2017

Good morning Chairman Smith, Chairman DeAngelo and members of the Senate Energy
Environment and Assembly Utilities Committee. | am Christina Renna, Vice President of the

South Jersey Chamber of Commerce.

The CCSNJ represents more than 1,000 businesses located in the in the seven southern counties
of New lJersey, as well as Greater Philadelphia and Northern Delaware. We are proud to be the
largest business organization in the region and to serve as the voice of the South Jersey
business community. We routinely weigh in on legislation that impacts upon the operations
and profitability of our members. While there is no actual legislation today, what I'd like to
offer is how PSEG Power’s nuclear plants contribute to the greater Southern New Jersey

economy.

We understand that the nuclear industry faces challenges that threaten the profitability —and,
therefore — the continued operations of nuclear plants, including those in Salem County. In fact,
this issue is of such importance that our Chamber has formed a special ad hoc subcommittee of
our Board of Directors representing a wide range of stakeholders who will examine any

legislation that will address the future of nuclear power in our State.

I’'m here today to talk about the positive economic impacts that the Salem nuclear plants have
upon our region. And, let me say that | have had the opportunity to have toured these plants
along with a group of teachers for the past three summers. PSEG Nuclear has a fantastic Energy
& Environmental Resource Center that is open to groups — including school children — to
educate them about energy. We've also toured the virtual operations center that mimics the
real operations center of the plant. It is surely an eye-opening experience!
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On these tours, we have learned that the plants employ 1,600 full time employees with salaries
above the regional average. These employees are augmented twice a year by a virtual army of
contractors who are hired to assist with refueling and maintenance outages. All of these
employees — fulltime workers and contractors — fuel the local economy and support local
businesses. [n fact, these plants account for close to 6,000 jobs — direct and indirect —in our
state. Further, the plants contribute more than $800 million annually to the New Jersey
econiomy through payroll, locally purchased goods and services, as well as in state and local

taxes.
Needless to say, these plants are integral to the continued economic well-being of our region.

Thank you for the opportunity to address the important economic contribution the Salem

nuclear plants make to South Jersey.
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Jennifer Jones, Executive Director, Salem County Chamber of Commerce
Legislative Testimony
Dec. 4, 2017

My name is Jennifer Jones; I am the executive director of the Salem County Chamber of
Commerce. Our chamber membership includes more than 400 businesses and
community organizations.

Our members include only a handful of large businesses like PSEG Nuclear. The heart
of our chamber is our small business community. Knowing our members, I am
confident when I say that most if not all of our chamber members’ benefit from the
economic impact of the Salem and Hope Creek nuclear plants.

As many of you know, Salem County is one of New Jersey’s most economically
challenged communities. When any large company closes, it has a devastating effect on
the community.

Several years ago, Ardaugh Glass closed in Salem City putting 300 people out of work.
The magnitude of this loss is still felt. I cannot imagine how devastating it would be if
PSEG Nuclear’s nuclear plants and its more than 1500 employees were no longer here.

However, it's'more than just the nuclear plants. Our community would be hard pressed
to recover and those mom-and-pop small businesses would also be closing their doors.

There are a lot of people here today. Many of them want the nuclear plants to go away.
If I could, I'd like to get personal.

I've lived in Salem County my entire life. I remember when Salem and Hope Creek
were in the construction phase, and I remember the huge, positive impact it made on
our community. The influx of construction workers boosted our local economy,
especially for small business retail, restaurants and housing rentals.

Since childhood, [ can’t remember anything significant taking place in the community
that did not include participation and assistance from PSEG Nuclear and their
employees. The company has always been a terrific community partner not only
providing financial support but also volunteers who make our community possible.
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For those who say nuclear is scary, I've lived with the nuclear plants in my back yard
my entire life. I've never been afraid.

I wonder how many of those here today have ever visited a nuclear plant. I have. I have
visited Salem and Hope Creek and toured the plants. I know the people who work
there. They are our friends, our neighbors, our loved ones. They are Salem County.

Salem County needs nuclear. South Jersey needs nuclear. And most importantly, New
Jersey needs to take action to ensure there is nuclear power for many years to come.

Thank you for your time and the opportunity to provide the Salem County Chamber of
Commerce’s feedback on this important issue.
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GOOD MORNING.

CHAIRMAN SMITH, CHAIRMAN DEANGELO, AND MEMBERS OF THE JOINT
COMMITTEE.

MY NAME IS WILLIAM HARLA. 1 AM A PARTNER AT DECOTIIS, FITZPATRICK,
COLE AND GIBLIN.

[ REPRESENT THE NEW JERSEY COALITION FOR FAIR ENERGY.

THIS COALITION IS COMPOSED OF INDEPENDENT ENERGY PRODUCERS—
(SPECIFICALLY, NRG, WHICH HAS ITS NATIONAL HQ JUST UP ROUTE 1 IN
PRINCETON, CALPINE, DYNEGY AND THE NATIONAL ELECTRIC POWER
SUPPLY ASSOCIATION—A TRADE ASSOCIATION REPRESENTING THE
INTERESTS OF OTHER INDEPENDENT POWER PRODUCERS).

AS MR. IZZ0 NOTED, THESE COMPANIES COMPETE AGAINST PSEG—AND
EACH OTHER—IN THE ELECTRIC GENERATION MARKETPLACE.

A CORPORATE SUBSIDY TO PSEG FOR ITS NUCLEAR PLANTS WILL DISTORT

THAT MARKET AND CREATE AN UNFAIR ADVANTAGE AND AN UNLEVEL

PLAYING FIELD BENEFITING ONE COMPANY—PSEG—AT THE EXPENSE OF ITS
COMPETITORS.

WE ARE OPPOSED FOR REASONS OF PROCESS AND SUBSTANCE.

AS NOTED, THE PLANTS ARE PROFITABLE. THERE IS NO IMMINENT RISK OF
CLOSURE OR JOB LOSS. THEY ARE SUBJECT TO CONTRACTS AND PIM
OVERSIGHT THAT WILL KEEP THEM OPERATING FOR YEARS TO COME.

BASED ON THE ILLINOIS MODEL, A SUBSIDY COULD EASILY COST $450
MILLION PER YEAR, OR $4.5 BILLION OVER A DECADE.

TODAY IS A GOOD TIME TO START THE DEBATE, BUT THERE IS NO
IMMEDIATE NEED TO DECIDE AN ISSUE OF SUCH COMPLEXITY AND
UNEXPLORED REPERCUSSIONS IN THE WANING DAYS OF THIS LEGISLATIVE
SESSION.

CHAIRMAN SMITH, YOU HAD THE RIGHT IDEA LAST MAY WHEN YOU
PROPOSED BPU STUDY THIS COMPLEX ISSUE.

IN THE ABSENCE OF IMMEDIATE HARM TO THESE PROFIT-MAKING

PLANTS, WE URGE YOU TO PAUSE AND TAKE A THOUGHTFUL,
COMPREHENSIVE LOOK AT THE COST OF WHAT PSEG IS SEEKING, THE
IMPACT ON THE ELECTRIC MARKETS, THE IMPACT ON THE STATE’S BUSINESS
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CLIMATE AND THE AFFORDABILITY OF LIVING AND DOING BUSINESS IN NEW
JERSEY.

PSEG HAS BEEN VERY QUIETLY PROMOTING THE NOTION OF A NUCLEAR
SUBSIDY TO ITS INVESTORS AND SHAREHOLDERS FOR OVER A

YEAR. HOWEVER, EVEN AFTER ALL OF THAT TIME, NO PROPOSED
LEGISLATION HAS BEEN PRESENTED FOR PUBLIC EXAMINATION. TODAY IS
THE FIRST TIME WE HAVE HEARD DETAILS OF A PLAN.

NOW IT IS TIME FOR THE COMPANY, ONE OF OUR STATE’S OLDEST AND MOST
RESPECTED HOMEGROWN CORPORATE CITIZENS, TO OPEN ITS FINANCIALS
AND EXPLAIN IN A TRANSPARENT WAY—TO ITS RATEPAYERS AND TO THE
PUBLIC—THE REASONS AND JUSTIFICATIONS FOR ITS EXTRAORDINARY
REQUEST. MR. 1ZZ0 SAID THE COMPANY WOULD OPEN ITS BOOKS. THAT IS
WELCOME NEWS, BUT THE “DEVIL IS IN THE DETAILS”, AND WE HAVE NOT
SEEN A BILL.

CAUTION NOW WILL PERMIT A FULLER EXAMINATION OF EMERGING
SOLUTIONS. THE GOVERNOR ELECT HAS PROPOSED REJOINING RGGI. PIM
HAS ANNOUNCED A PLAN THAT WOULD BENEFIT PSEG. MR. IZZ0O
MENTIONED OTHER EFFORTS AT THE FEDERAL LEVEL.

IF THESE SOLUTIONS ARE NOT GIVEN A CHANCE TO WORK, WE MAY BE HERE
A YEAR FROM NOW REGRETTING THE SPEED OF THESE DELIBERATIONS AND
QUESTIONING WHETHER WE “JUMPED THE GUN” AND UNFAIRLY ASKED NEW
JERSEY RATEPAYERS TO PAY FOR A SOLUTION THAT COULD HAVE BEEN
SHARED AMONG THE REGION’S RATEPAYERS IF WE HAD JUST WAITED.,

THERE IS TIME TO LOOK AT A BILL WHEN ONE IS MADE PUBLIC—AND TO
SEEK THE INPUT OF THE INCOMING ADMINISTRATION TO ENSURE THIS
PROPOSAL FITS WITH THE NEW GOVERNOR’S WIND AND SOLAR INITIATIVES.

LASTLY—PSEG’S PROPOSAL SHOULD NOT BE CONSIDERED IN AN HISTORICAL
VACUUM.

IN 1999/2000, PSEG LED THE CHARGE FOR ELECTRIC DEREGULATION. IT
RECEIVED BILLIONS OF DOLLARS TO FACILITATE THE TRANSITION TO A
COMPETITIVE MARKET. ITS NEW PROPOSAL REPRESENTS A RETURN TO A RE-
REGULATED MARKET.

—FINALLY, AND IN CONCLUSION, ONE LAST BIT OF HISTORY—SIX YEARS
AGO THIS COMMITTEE AND THE LEGISLATURE CONSIDERED AND PASSED A
LAW TO SUBSIDIZE THE CONSTRUCTION OF NEW POWER PLANTS THROUGH
GUARANTEED LONG-TERM LOANS. (LCAPP—“THE LONG-TERM CAPACITY
AGREEMENT PILOT” PROGRAM).
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THE FEDERAL COURTS DETERMINED THAT LAW WAS AN ILLEGAL INTRUSION
ON FERC’S REGULATORY AUTHORITY OVER THE WHOLESALE ELECTRIC
MARKET.

THE MEMBERS OF THE COALITION FOR FAIR ENERGY—-NRG, CALPINE,
DYNEGY AND THE ELECTRIC POWER SUPPLY ASSOCIATION-—EACH OPPOSED
THE LEGISLATION THEN BECAUSE IT CREATED AN UNFAIR AND UNLEVEL
COMPETITIVE ELECTRIC MARKET.

WE OPPOSED A SUBSIDY THEN, AND WE OPPOSE ONE NOW.

IN SUMMARY OF THE COALITION’S POSITION—HERE IS WHAT PSEG SAID AT
THE TIME, IN 2011, IN OPPOSING THE LOAN GUARANTY LEGISLATION:

—QUOTE. “THIS IS ESSENTIALLY AN ENERGY TAX THAT WILL COSTNEW
JERSEY RESIDENTIAL AND BUSINESS CUSTOMERS MORE THAN A BILLION
DOLLARS.”

—QUOTE. “CUSTOMERS HAVE BEEN PUT THROUGH THIS BEFORE WITH
DISASTROUS RESULTS FOR CUSTOMERS.”

—QUOTE. “THE RESULTING CUSTOMER SURCHARGES WILL HAVE LONG-
TERM IMPACTS. SUBSIDIES ARE A SLIPPERY SLOPE AND WILL DRIV EAWAY
OTHER NON-SUBSIDIZED PRIVATE INVESTMENT IN NEW JERSEY”

—QUOTE. “THIS BILL IS TRYING TO FIX A PROBLEM THAT DOES NOT EXIST.”
AND—QUOTE. “IT IS BEST WHEN INVESTORS, NOT GOVERNMENT,
DETERMINE WHEN NEW GENERATION IS NEEDED, WHERE IT IS BUILT, WHAT
TECHNOLOGY TO USE AND WHAT PRICE TO PAY FOR IT.”

THESE QUOTES ARE FROM PSEG. PSEG WAS RIGHT IN 201 1, BUT IT IS WRONG
TODAY.

THANK YOU FOR YOUR TIME TODAY.
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TESTIMONY OF THE NJ PETROLEUM COUNCIL
Chairman Smith, Chairman DeAngelo, and members of the Joint Committee..

My name is James Benton with me is my colleague Scott Ross representing the New Jersey
Petroleum Council.

We are here today to represent the oil and natural gas industry engaged in exploration,
production, refining, pipeline, and businesses that provide energy and are backed by consumers
throughout New Jersey and the nation.

Today we call on the members of this Legislature to reject efforts to pursue special legislation
that would provide subsidies to nuclear plants in this state.

An examination of the current standing of the nuclear facilities clearly shows that they remain
profitable to 2021. They are subject to government oversight, contracts and closure
considerations that will work to keep them operable for years to come.

The competitive electrical generation market places that include much needed support from
natural gas generation have worked to lower prices and provide much needed relief to our state at
a time when our residents and our state economy needed that support.

Consideration of this measure during this time period creates a rush to assemble and move
special legislation in response to an artifictal sense of urgency. This initiative would be done at
the expense of transparency and certainty that has been the hallmark of past considerations such
as the utility deregulation initiative passed years ago after much deliberation.

The goal of Legislature should be to consider solutions that works to make New Jersey a more
affordable competitive state fFor our residents, for our commercial and industrial stake holders.

We urge this committee take time to examine carefully the initiatives from regional solutions
including the PJM initiative and the potential federal solution.

Opposition to subsidies to nuclear plants is not simply our view it is the view of polls from
bipartisan voters throughout New Jersey that oppose a financial subsidy.

We encourage you to embrace a longer term view that there is time let the Board of Public
Utilities and PIM do their assigned work and provide us with the best expertise to work to
address this solvable problem.

December 4, 2017
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Passing legislation which will force individual taxpayers and industries to pay
additional subsidies to PSEG will absolutely lead to less investments and the loss of
good jobs in New Jersey. This is in direct conflict to the goals of the manufacturing -
caucus. When PSEG requested to deregulate their energy generation business
everyone was required to pay them for their stranded investment costs and many
of our members paid between $400,000 to $800,000 annually to PSEG.

Preparing for this hearing has been extremely difficult since there is no proposal to
review nor legislation to comment upon. All we have had to go on is over a year's
worth of PSEG publicity events where they have discussed the need for taxpayers
to give them billions of dollars to keep their three nuclear plants operating while at
the same time discussing with Wall Street the bright outlook for continued proflts
for the company. Throughout this past year they have not provided any real
financial information to support the need for a massive taxpayer subsidy. In August
of 2016 NJ Spotlight ran an article about the NY State approval of nuclear credits.
The article discusses that between 10 to15 nuclear power plants were at risk of
closing in the near future. | repeat the discussion is about At Risk nuclear power
plants!

The article went on to say that it is an issue Public Service Enterprise Group is trying
to raise, but it faces a bigger hurdle in getting policy makers attention. Let me
quote from the article:

“PSEG CEO and President Ralph Izzo acknowledged as much during an earning call
with analysts last week. For one thing, PSEG’s plants are profitable, unlike their
counterparts in New York and other states, [zzo conceded. “It does impair our ability
to have the same level of interest and participation in the discussion,” he said, when
asked about prospects for similar incentives in New Jersey.”
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The issue of external smbsidies comtinmed te evolve in 2017, The Ohio subsidy
proceedings amd the Ilineis ZIFC subsidy proceeding acigivated fromn the fact thuat
competilive menkets result m the exit of uneconomic and wmeompetitive generating
unity. Regardless of the: spediic rationales offered by woit oswvners, the proposed solufion
fur all smch geverating, wnits has been fo provide ot of market subsidies in onder ko
retaim such units. These subsidies were rot requested b acconuplish broader social goals.
Broader social goals can all be met with market based medhanisms avalable to all
warket paricpants on a competitive basis and without disaimination.

The proposed legislation I New Jersey o subsidize specific ndear poswer plants
epresenis a sigmificant expansiom of the mtionale for subsidies beyend the already
unsupported mationales advanced in Obio and Bunris. The proposed subsidies in New
Jersey would result in a market imlervention that would have a negative immpact on
Pid's competitive wholesale power markels and would provide subsidies to omits thet
have owt demonstrated that Hwey are not fnandcially viable.

Nuclear amd crall plants face strong competitive pressures im the PM iovrkets as o rasyltt
of low s prices and efficdent combined opde wnits, incduding, vew combined cycle mnits
in New Jersey. Butl there is ner evidince that PSEGs nmclear plants are unecononmic ammd
facing a cetirement sigual from the FIM markets. A plaot is economic if i covers the
annuz] expenditures required v operale the vmit because it is wore profilable o
comiienz e operabe the plant then to shat it dow

The results for nudear plants are very sensitive to small changes in FIM prices. [n 2016,
FIM prices were ak the lowest level stuce the infmduction of comprelilive markefs in
1999, n 2016, PSEG's Hope: Creek plant fell short of covering, its anrmal avoidable asts.
Bul Hope Creek coversd its annual aveddable costis on average over the last sic yesrs by
a substantial margin even when 10 peccent of NET's capital expenditures are includied.
Hope Creelk has higher annwal aveidable costs tham many other nedear plants,
induding Salemn, because it has a less efficient one anit configuration. Tn 2816, ihe Salen
plant: also fell shork of covering its annual avoidable costs. But the Salem plant covered
ity ammual avoidable costs om average over the last sic years by 2 more substantizi
margin e Hope Creek even when 10 percent of NEls capital expendituores are
indudnd. Neither plang is defined as at misk according to the criteria that the MR
applies to all waiks in the IVIM's annual PIM State of the Market Report. The reporisd
results are based om public data including LMP, capacity market prces and cost data
from tte Nudear Enengy Institige {NED.

The: same omdusions about swbsidies apply whether the New Jorsey plants are
ecomomic o mneconomic. The proposed subsidy solutions ignore: the opportunity cost of
subsidizing, vmecmomic moits. Such subsidies suppress enetgy and capacity marcket
prces and therefore suppwress inventives for investments i wew, higher efficiency
tiemmal plimts but also suppress imvesiment inceolives for inmovation m the mext
generation of energy supply technologies and energy effuciency tedwologies. These
tunpracts are barge and long lasting.
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For the last eighteen months, PSEG has run a public campaign promoting the benefits of
nuclear power while at the same time claiming that their New Jersey plants, which they
admit are currently profitable, are becoming uneconomic and must receive state subsidies
in order to continue operating. During these 18 months, PSEG has not released any
information or analysis that supports this claim. Yet today we understand that the
legislature is con51der1ng a bill for which there s been no opportunity for public review and
that sets the stage for PSEG to receive billions of dollars in subsidies. w1th no demonstration
of need and without consideration of the 1mpact on ratepayer bills, clean energy

investment and jobs and economic development.

Befdre_ any debate can Begin; PSEG must provide the data and infonﬁation on their plants
and an indqpendent“analysis using all available market data fnust be conducted. And the
legislature must not pass legislafionl that cedes responsibility for peﬁorming_this analysis
to thé anrd of Public Uﬁliﬁes (BPU)- qf any other state égen_cy to t_:o_mp]gte‘at‘ some fﬁture _

date without providing specific direction, parameters and criteria for such analysis.

The New Jersey legislature isn’t 1::he only venue in which PSEG is seeking a bailout. PSEG
was one of!a hén__dful of electric utilities that submitted comments in support of U.S. Energy
Secretary Rick Perry’s proposed rule currently before FERC to prop up aging coal and

nuclear plants.

Secretary Perry’s proposal has attracted nearly universal opposition - from gas, solar and
wind companies, environmental and consumer advocacy organlza’aons to free-market

advocates and others in the busmess commumty

New Jersey’s assembly members and state senators should press the pause button during
this lame duck session rather than encourage PSEG’s “double-dipping” for state and federal

bailouts.

In addition to FERC; the economics of nuclear power generation is also being explored in a
proceeding at PJM. Illinois, New York, California and Connecticut have addressed the issue
of the premature retirement of nuclear plants through legislative and regulatory processes.
EDF has been actively engaged on this issue in other states where we worked to ensure

that retiring nuclear plants are replaced by clean energy sources and where we have
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supported subsidies for existing nuclear plants for a finite period of time, if these plants
will otherwise be replaced by more polluting generation, like coal or natural gas. Emerging
best practices to address these issues include: 1) Demonstration of financial distress: plant
owners must open their books, 2) narrowly defined subsidy eligibility criteria that reflects
the electricity wholesale market price as well as any cost of carbon; 3) the subsidy program
Is time-limited; 4) a large scale emission reduction commitment to accelerate the adoption
of clean energy including energy efficiency, renewable energy, grid modernization and
peak demand reductions; and 5) commitments to address worker and community

transitions on the glide-path to plant retirements.

Let’s take a step back and pause. The plants are profitable...PSEG acknowledges this to be
true. They are not at risk of closing immediately. PSEG must open their books for
independent review and analysis and the legislature, the new Governor and his
administration must consider the question of subsidies in the larger context in which they
exist.... the context of a changing power sector that must not deviate from a path of
maximum greenhouse gas reductions, protect and create jobs and ensure the fair treatment

of New Jersey citizens and businesses.
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New Jersey’s generation landscape has also changed in the past twenty years. In 1997, the State
did not generate enough power in state to meet all of the demands. There were 4 nuclear power
reactors, 3 main coal plants, little renewable generation, and limited fransmission lines. Nuclear
baseload power was the dominant source.

Today, that picture has changed. New Jersey exports power and generates enough in state to
meet its needs. While there are still 4 nuclear reactors, Oyster Creek will be closing in 2019.
Hudson and Mercer, the state’s largest coal plants have been closed even after $1 billion was
spent to retrofit them. Natural gas plants have expanded and now dominate the generation
portfolio. Ratepayers across the PJM grid have funded transmission upgrades like the
Susquehanna Roseland Line. According to the Energy Information Administration (EIA) “In
2016, for the first time, natural gas provided more than half the electricity generated in New
Jersey. Nuclear power provided 39%, and, together, the two fuels provided 95% of the state's net
electricity generation.” Similarly the renewables market has become dominated by solar power
with it accounting for 74%. And the State is pursuing resiliency strategies that include micro
grids, battery storage, and distributed generation.

Generation has also been impacted by new technologies. New plants and control technologies
have enabled lower emitting generation to be built. Older plants are being replaced by more
efficient, cleaner technology in many cases. New Jersey has seen the retirement of coal plants
and creation of combined cycle natural gas plants.

New Jersey consumers have also seen a shift in pricing. Economic conditions, especially in
2008, have impacted the load growth for energy. Advances in energy efficiency measures have
helped offset cost increases. The average price per kWh has also changed. In 1997 it was 12.08
cents per kWh for Residential, 8.11 cents for Industrial and 10.35 cents for Commercial. In
2017, it is 15.34 cents for Residential, 10.23 cents for Industrial and 12.39 cents for Commercial.
Climate change has led to state policies that seek to curb greenhouse gas emissions. The
Regional Greenhouse Gas Initiative was started in 2005 and continues today. New Jersey’s
generation mix has a history of reducing emissions and is the lowest emitter in the PJM grid.

As the energy revolution continues, the future of baseload generation must also become part of
the discussion. At the state level, there are certain states that have decided to pursue ratepayer
obligated subsidies for nuclear generation. At the independent system operator level, PJM for
New Jersey, has proposed changing its rules for nuclear and coal plants. In addition there are
proposed changes at the federal level by the FERC. The Regional Greenhouse (Gas Initiative
(RGQ]J) also allows for non-carbon generation to receive an increased clearing price which
amounts to an increase in profits due to reduced compliance costs.

All of these ideas have an impact on ratepayers. PIM is currently estimating a potential 5%

increase for ratepayers. We must understand what that economic impact will be and as such the
following considerations must be resolved:

N,



e Long term solution:
Energy generation is a regional challenge requiring a regional solution. The State must
continue to call on PJM and FERC to advance a regional solution that is not borne by NJ
Ratepayers alone.

¢ Interim contingent solution:
Absent a regional solution, legislation advanced to address the gap must clearly articulate
the economic scenario significant enough to trigger the need for the state to step in with
subsidies in order to ensure energy resiliency. Any such solution must be temporary in
nature and expire at the time a regional or national policy is put in place and after an
established time period. This subsidy should not be allowed to be taken with other
payments such as Reliability Must Run or increases in price from the State’s participation
in the Regional Greenhouse Gas Initiative. Any such solution must also expire if the
economics friggering its need no longer exist.

* Analysis of the economic impact is needed in either scenario:
How will the State evaluate and study possible solutions and alternatives to see what is
the most affordable to ratepayers? If business consumes 64% of the electricity and is 68%
of the customer base of a utility, how does a price increase impact those numbers? PTM
estimates a 2-5% price increase for retail sales. How does that impact the competitiveness
of business in New Jersey versus other states? What will be the overall impact on New
Jersey’s economy given any one alternative over another?

¢ Analysis of ways to offset increase to ratepayers:
If New Jersey were to implement a policy, there needs to be consideration on ways to
help alleviate increased costs to ratepayers. Are there ways to reduce the 24%
government imposed taxes and fees? To help the business community could energy used
in manufacturing be exempt from the sales tax? What are ways to help mitigate potential

" cost increases? ' ' '

NIJBIA looks forward to learning more about the possible solutions and impacts to ratepayers. It
is critical that policy makers aim to keep New Jersey affordable and economically competitive
within our region and world. We welcome the opportunity to continue the dialogue with you and
bring detailed input forward on any legislative actions yet to come.
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Good morning. My name is Stefanie Brand, and | am the Director of the Division

of Rate Counsel. | would like to thank Chairman Smith, Chairman DeAngelo and
‘members of the committees for the opportunity to testify today.

The Division of Rate Counsel represents and protects the interest of all utility
consumérs - residential customers, small business customers, small and large
industrial customers, schools, libraries and other institutions in our communities. Rate
Counsel is a party in cases where New Jersey utili-ﬁes seek changes in their rates
and/or services. Rate Counsel also gives consumers a voice in setting energy, water

and telecommunications policy that will affect the rendering of utility services well into

the fufure.

As an advocate for ratepayers, who have a direct interest in the continued
provision of electricity at reasonable rates, Rate Counsel certainly has no inferest in
seeing nuclear plants shuttered at this time, or at any time prior to when we no longer
need the electricity they gen'erate_ However, the system that is in place already includes

safeguards to prevent that from happening, and other measures are being wotked on as
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New Jersey Is An Equal Opportunity Employer « Printed on Recycled Paper and Recyclable

1diy o



Members of the Senate Environment and Energy Committee

December 4, 2017

Page 2

we speak to address these concerns within the market structures that we have relied
upon since this Legislature decided to deregulate generation in 1999, Itis important
that we let these processes work so that we do not disrupt those markets and so that
ratepayers do not end up paying more than is necessary.

You may recall that in 1999, this Legislature made a decision to deregulate
electricity generation and move 1o a competitive market-based system. While that
system is certainly complicated and in some respects flawed, it has served the State
well in that reliability has been maintained and prices have come down. It has led to
competition on both the wholesale and retail fevel. You may also recall that in 2011,
this Legislature, through the LCAPP statute, tried to provide out-of-market incentives to
generation in order to spur the construction of new plants, to enhance reliability and
move away from coal and toward a more renewable portfolio. That statute — largely due
to efforts by PSEG itself- was struck down, as inappropriately interfering with federal

jurisdictional markets. Any out of market solution that might be considered to buttress

the profits of our nuclear plants may have the same effect and may suffer the same fate.,

As you analyze the issue, it is important, especially in this political era, to focus
on the facts. We need for the actual facts — not fears or speculation — to guide the

policymaking here. So in that vein, | would like to offer some facts for you to consider:

Fact #1: We have no information to verify that New Jersey’s nuclear plants are in
financial distress. :

At the outset, it is important to note that while some nuclear plants are

uneconomic or are headed in that direction, that is not the case in New Jersey. For
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good or for bad, we have higher prices than other parts of PJM and thus our nuclear
plants are currently economic. It is not possible for anyone to say definitively that we
are headed toward market p.rices that are insufficient for these plants to continue to
make money. In fact, there are a number of reasons to believe that capacity and
energy prices in New Jersey will increase over the next few years rather than decrease.
'Thus! Rate Counsel strongly maintains that it is not enough to simply accept PSEG's
assertions regarding the plants' profitability, and that even if the plants are shown to be
at risk of losing money in the future, the solutions must be found within the federally-
administered markets and not through out-of-market payments for plants that are
already profitable.

PSEG has not opened its books as the nuclear plant owners have been required
to do in other states. PSE&G has admitted that its plants are currently profitable, as it
must since we know that these plants have cleared in PJM’s capacity markets year after
year-and they have been willing to accept the local clearing price in those auctions.  As
a result, the plants are committed to provide electricity at least three years into the
future at that price. Just because nuclear plants in other parts of the -country are not
profitable, doesn’t mean that plants in New Jersey — the state with the highest prices in
PJM — are also unprofitable. It is unlikely that PSEG would bid into these auctions or
accept prices that are less than their costs, and thus we need to verify the Company’s
claim that these particular nuclear plants are or will be in financial distress. Before any

strategy is considered to protect these plants, the Companies that own them should be
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required to open their books and justify their claim that these plants are in financiat
distress.

Also, it is important to remember that the system is not structured so that a
Company can simply shut down a plant unless it gets subsidies. Although PJM has
said continued reliability is not an issue if these plants shut down, if they are needed for

reliability, PJM can order them to continue to run. They can enter into a “Reliability

Must Run” contract for whatever period they are needed.

Fact #2: This issue is best addressed through in-market solutions on the
Federal level and is being addressed there.

The regional grid, PJM, has released its proposal to utilize an in-market solution
to correct what some perceive as a flaw in price formation that does not adequately
value the attributes of some generating plants, like the nuclear facilities. Beginning next
week, the proposal will go through the PJM stakeholder process in which PSEG and all
other stakeholders will participate and advocate for their interests. That process is
intended to compensate baseload facilities like the nuclear plants to more accurately
value what they bring to the system. The outcome is likely to increase energy prices in
the federal market and is also likely to impact the earnings for these plants. Any out-of-
market proposal should await the outcome of that process because otherwise
ratepayers in New Jersey wiil be éadd!ed with paying for both solutions.

I-DSE&G is also very active in the FERC proceeding in which the Company is
allied with DOE Secretary Perry and the Trump administration to advocate for out-of-

market subsidies for both coal and nuclear plants. That proceeding is on a short
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timeline and'some action is expected from FERC on December 11. [t may lead to
changes that will also alleviate the need for any in-state subsidigs. If the Legislature
goes forward with a subsidy proposal now, and these federal processes also end up
with measures to address the concems, PSEG may end up double or triple dipping,
forcing New Jersey’s ratepayers to spend significantly more than necessary to prop up
coal and nuclear plants throughout PJM. |
This raises an important boint. The electricity from these plaﬁts does not only go
to New Jersey.‘ So passage of this bill means that New Jersey ratepayers will be
subsidizing electricity for Maryland, Delaware, Pennsylvania, and perhaps even further
afield. This is not New York where there is only one state that has the burden and
Beneﬁt. We will have all of the burden and only part of the benefit. For this reason as
well, we should wait to see what happens on the federal level before considering any
state level out-of-market subsidies.

Fact #3: This is only one of many areas in which the PSEG Companies
are seeking to vastly increase the rates of New Jersey consumers.

Besides the PJM and FERC proceedings | just mentioned, PSE&G has a petition
in to replace aging gas mains at a cost of $2.68 billion that, if approved as they have
proposed it, will raise customers’ total bill about 20% over five years. In addition,
PSE&G’s transmission rates are through the roof. From 2009 to 2017 PSE&G's
Transmission rates have increaséd 465%. These increases are expected to continue.
This vastly outpaces other transmission owners in PJM. By way of comparison,
PEPCOQ’s rates increased by 90.7% over that period and Rockland Electric’s increased

by 54.7%. On top of this, PSE&G is coming in for a rate increase in February and they
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will also be-ﬁling additional petitioné, including a petition for a second storm hardening
program on top of the $1.2 billioh they already received for this work. All of these filings
are in addition to all of the other PSE&G clauses and programs we aiready fund.

Fact #4: We've already paid for this.

When the state deregulated in 1999 the utilities complained that they had built
their generation — including these nuclear plants — with the expectation that they would
be paid for in rates. The BPU ordered ratepayers to pay billions of dollars in “stranded
costs” — for PSEG’s plants alone we estimate thé stranded cost bill was over $2.5
billion. But those costs ended up not being stranded. in the early years, PSEG made
triple their costs and reaped huge returns on their generation in the rﬁarket. There was
a lawsuit asking for refunds or at least to stop the stranded cost payments, but the
Courts rejected it — saying a deal is a deal. Well, now that the market isn’t working as
well for PSEG, they want to change the deal..

So the question is — are we a deregulated state or not? Do we support
competitive markets for generation? If ' we do, we cannot hand out out-of-market
payments whenever the market changes. We need to let the markets work. PJM is
working on ways to solve the issue within the market and we should let that process
play out. We should also see what the impact will be if New Jersey re-enters RGGI as
the incoming gbvernor has proposed. Because RGGI places a price on carbon that
some of the nuclear plants’ competitors will have fo pay, reentering RGGI may aiso

impact the plants’ profitability. We should allow that process to play out also before
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asking ratepayers to pay both a carbon price and an oﬁt-of~market subsidy to nuclear
plants. |
-Fact #5: We cannot afford this.

New Jersey already has the highest residential electricity prices of any state in
PJM. We are in the top 10 in the country.  is important to remember that all New
Jersey ratepayers — not just PSE&G ratepayers — will pay for this. | héve heard some
say that we need to subsidize nuclear plants to serve as a “bridge” to a future -
renewable portfolio. The opposite is true. Our renewable energy future fs upon us now.
We need to spend our money today on advancing renewable energy and energy
efficiency not on padding the profits of already profitable existing generation. We need
to replace aging gas mains and shore up our distribution system to protect us from
storms and integrate distributed .énergy resources. Clean energy jobs are a huge part -
79% of the jobs in the electricity sector in New Jersey and that number is_ likely to grow.
We can't afford to pay billions of extra dollars just for the electricity we already have and
still have enough money to take on the clean energy agenda we hope to accomplish.
We need nuclear power but we also need to move our economy toward the future. We
don't need to overpay in order to maintain existing generation.

| have al_éo heard_ 'very real concerns about a potential loss of jobs. That is more
complicated that simply looking at the direct and secondary jobs that could be impacted
by the closure of the nuclear plants. Small and large businesses are ratepayers foo,
and they do not have endless resources. If rates climb too high because we have fo

pay more than is necessary for any of these worthy goals, small and large busiriesses
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will close, and residents will be unable to.aﬂ’ord to live here. If employers leave the state
because New Jersey’s energy present-becomes unaffordable, that will result in a loss of
jobs too. You may not be able to see jt as clearly as when a single plant closes, but the
overall job losses could be jUSt as significant. |

I understand that PSEG considers its primary duty to be to its shareholders. |
wish they cared more about their clstomers, but | understand that they consider their
shareholders their first priority. But you were elected by your constituents. Your job is
to put them first. | have met residential customers who can't use their air conditioning in
.the summer be-cause they can't afford it, and both small businesses and .Iarge aren’t
sure they can continue to do business in New Jersey if their rates keep going up at this
pace. Let the federal, in-market solutions have a chance to work.. That's what is best
for those who are your priority.

Thank yc;u for the opportunity to testify today. Rate Counsel looks forward to
continued dialogue to achieving goals that meet the state’s energy needs and protect

utility customers. | am available to answer any questions you may have,
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Frank von Hippel, Princeton University, Prepared statement
Joint hearing of the NJ Senate Environment and Energy Committee and the Assembly
Telecommunications and Utilities Committee on strategies to prevent the premature
retirement of existing, licensed, and operating nuclear power plants,
4 Dec. 2017, 10 AM, State House Annex, 1st Floor, Committee Room 4

I am Frank von Hippel, an emeritus professor and expert on reactor-safety on the staff of
Princeton University. When the accident at Three Mile Island occurred in 1979, Governor
Brendon Byrne called me in to advise him. More recently, from 2012 to 2016, I served on the
Congressionally-mandated National Academy Sciences study on lessons to be learned from the
Fukushima accident for improving the safety of U.S. nuclear power plants.

I have a brief statement on the opportunity that the proposed rate payer subsides for the
continued operation of the Salem and Hope Creek nuclear power plants also could be used to
increase their safety.

The most important thing our National Academy of Sciences study learned was about an
accident that almost happened at Fukushima but didn’t: a spent fuel fire following the
uncovering of the fuel one of the pools there.

The U.S. Nuclear Regulatory Commission staff found that the release from a fire in a dense-
packed pool such as those at the Salem and Hope Creek plants would be 100 times worse than
the actual Fukushima accident. The chairman of Japan’s Atomic Energy Commission warned
Prime Minister Kan that such an accident could force the evacuation of Tokyo.

The NRC found that, if such an accident cccurred in the US, on average 3.5 million people
would have to be relocated. They assumed, however, a contamination threshold for relocation 3
times higher than the Environmental Protection Agency recommends. With the EPA
contamination threshold, the average number of people relocated would be 8 million and the area
interdicted would be twice the area of New Jersey.

The NRC staff found this danger could be dramatically reduced if spent fuel in the pools that had
cooled for 5 years were moved to dry-cask storage such as already exists at Salem and Hope
Creek.

. The nuclear utilities pushed back, however. They did not want to pay the $50 million per reactor
that the NRC estimated this would cost. The NRC therefore caved and came up with a skewed
cost-benefit analysis that showed that the costs to the utilities would exceed the probability-
weighted benefits to the public.

In order to arrive at this cost-benefit conclusion, the NRC assumed that the risk of terrorism was
zero and left out of its analysis property losses more than 50 miles from the reactor. It also
assumed that decontaminated could be accomplished and the relocated population could be back
to their homes in less than a year. The NRC later admitted that it had no basis for its assumption
and that it was grossly inconsistent with Japan’s experience in Fukushima.

$50 million per reactor would be six months of the subsidy from the rate payers that I understand
is being considered here.

You therefore have the leverage to condition this subsidy on PSE&G and Exelon ending their
- dangerous practice of dense-packing their spent fuel pools in New Jersey.
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Conditioning subsidies for nuclear power in New Jersey on
safe spent nuclear fuel management

Frank von Hippel
Professor of Public and Intemational Affairs emeritus and Senior Research Physicist
Program on Science and Global Security, Princeton University

For a joint meeting of the NJ Senate Environment and Energy Committee and the
Assembly Telecommunications and Utilities Committee on strategies to prevent the
premature retirement of existing, licensed, and operating nuclear power plants
C_ornrnittee Room 4, 1st Floor, State House Annex, Trenton, NJ
4 December 2017, 10 AM

Based on my participation as a member of the National Academy of Sciences study on Lessons
Learned from the Fukushima Nuclear Accident for Improving Safety and Security of U.S.
Nuclear Power Plants (2012-2016) and articles [ have co-authored on the subject, most
recently “Nuclear Safety Regulation in the Post-Fukushima Era: Flawed analyses underlie lax
U.S. regulation of spent fuel,” Science, 26 May 2017.

Outline

» Interest in subsidies for nuclear power in and around NJ
» Spent fuel

= Spent fuel storage

*» A spent fuel pool fire that almost happened at Fukusﬁirna

» Consequences of a spent fuel pool fire at Peach Bottom, PA
nuclear power plant

« The NRC’s probabilistic cost-benefit assessment corrected
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NRC probabilistic cost-benefit analysis corrected
NRC staff estimated average release of 1600 PBq from fire in a high-
density pool with a hydrogen explosion and 20 PBg from a low-
density pool without a hydrogen explosion: 80 times less!

Cost of extra casks to go to low-density racking ~ 850 million per pool

Estimated average economic costs for a high-density pool fire in the
United States ~ §125 billion and probability of accident at 1/10,000
per pool during next 20 years [x100 pools = I percent]).

Possibility of terrorism ignored.

1. Excluded consequences beyond 50 miles

2. Assumed decontamination would take less than a year

3. Assumed population relocation dose threshold 3x higher than
Fukushima, Chermnobyl & U.S. Environmental Protection Agency.

4. Discounted future benefits by factor of two.

Corrected: $2.2 trillion/10,000 = $220 million benefit (large uncerrainty)

Why did they underestimate the consequences?
“Regulatory Capture”

1. Aggressive regulators cannot be confirmed to the US today because
of influence of industry on Senate, which must confirm the
President’s nominations.

2. When industry complains about too aggressive regulation,
Congress can use its control of the NRC’s budget. In 1998, Senator
Domenici, chairman of Senate Appropriations subcommittee,
threatened to cut the NRC’s budget by one third because of industry
complaints and the NRC became much less aggressive.*

*Pete Domenici, 4 Brighter Tomorrow: Fulfilling the Promise of Nuclear Energy (2004), “The NRC's Day of Reckoning.”

R /71

12/1/17

10












Testimony of Evelyn Liebman, AARP NJ Director of Advocacy

Before the Senate Environment and Energy Committee and the Assembly
Telecommunications and Utilities Committee Concerning Nuelear Power Plants

December 4, 2017 State House Annex, Trenton, New Jersey.

Goed moming. My name is Evelyn Licbman. 1 am the AARP New Jersey Director of Advocacy.
Chairmen Smith and DeAngelo and Members of the joint committee; thank you for the opportunity
to testify today. AARP believes no one’s possibilities should ever be limited by their agc and sceks
to find new solutions so that more peopte can live and age as they choose.

We have very scrious concerns about both the process and the substance of today’s hearing and
attempts by the nuclear power industry to cnact a new ratcpayer funded subsidy or tax. We trust
vou, like AARP, are concerned about the need for objective infornnation and analyses. a fair and
open process within which to make decisions that affect our entire economy and the impact of taxes
on AARP New Jersey's 1.3 million Garden State members and all New Jersev electric ratepayers.

All consumers must be able to rely on the availability of safe, affordable, and high-quality utility
services, indeed these are lifeline services that impact the health and safety of all. We also belicve
utility rates should reflect prudent use of ratepayer money and fairly distribute costs and savings
among consumers, while taking into account households with lower incomes.

In the face of a more competitive electricity marketplace driven by a natural gas boom that has
lowered energy prices, the nuclear power industry has seen a decrcase in their payments for the
power generated by their nuclear power plants. As a result, PSEG, Exelon, and other energy
corporations are waging a campaign o increase our clectric bills by forcing ratepayers to pay
subsidies to increase the profitability of their aging nuclear power plants.

While the public has yet to see actual bill language here in New Jersey, we anticipate proponents
will propose schemes similar to Ohio, Illinois and New York (dubbed zero emission credits).
AARP opposes these schemes beeause they result in unnecessary and unjust charges on the bills of
electricity customers.

And the charges can be enormous ~ literally in the billions of dollars.

New Jerseyan residents and employers cannot afford a new nuclear tax on top of the electric bills
we are currently paying, (not to mention high property taxcs, a new gas tax and one of the highest
costs of living in the country).  NI's clectricity rates are the 11th highest in the nation. or 50%
abovc the national average, for residential ratepayers, and the 9th highest, or 54% above the
national average, for industrial ratepayers. Under a ZEC scheme enacted in Illinois, ratepayers will
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be paying an additional $2.35 billion over 10 years to subsidize uneconomic nuclear plants and
similarly in New York, residential ratepayers and employers will be paying an additional $7.6
billion over 10 years to prop up uneconomic nuclear plants in those states.

Today AARP released the resulls of a Rutgers Eagleton poll on this issue. Overall, an
overwhelming majority of NJ voters (72%) are worried about the cost of electric bills going up and
fully 75% say they are unwilling, (not willing at all or not too willing), to subsidize PSEG’s already

profitable nuclear plants. The poll results are attached.
We urge you to listen to New Jersey voters.

PSEG's nuclear power plants are profitable. ~ These generating stations are clearing the PIM
market, which means they are eaming a profit and will remain profitable for at least the next three
years. PSEG is contractually obligated to produce energy at a profitable market clearing price
through 2020. In the May 2017 PIM Auction, wholesale capacity prices for New Jersey and parts
of neighboring states increased to $187.87 per megawatt-day, up from 51 19.77 per megawatt-day.
Beginning in June, 2020 PSEG will be paid capacity payments that are 56% higher per megawatt-
day than curTent prices.

We understand the Committees™ concerns relative to the retirement of existing, licensed, and
operating nuclear power plants. While they will close some day, (and we should look at how other
communitics have best planned for this inevitability), there is no independent, objective analysis to
suggest they will not continue to be economically viable well into the future. Rather than take the
word of the industry — one that likes the rewards of deregulation but is now unhappy with the results
of competition - we urge you, who must also consider the needs of consumers and New Jersey’s
entire economy, to require an open and indcpendent assessment of the economic viability of New
Jersey's nuclear plants as a necessary step to determining any further course of action. Such an
independent assessment, requiring PSEG to open its books, must also include the total cost impact
of single state subsidies in our regional, multistate marketplace.

It is also worth exploring why states including California, Vermont, Michigan and Wisconsin have
seen nuclear plants close with apparently no impact on reliability and with no request for a subsidy
in order to keep the plant open. This matter certainly needs further study.

Indeed, New Jersey’s voters expect no less. The Rutgers Eagleton poll finds that 69% of voters
agree that an independent and public assessment should be made to determine if it is economically
feasible for PSEG to continue operating its nuclear plants without a subsidy before deciding if New
Jerseyans should pay more for their electricity.

This assessment must also consider the impact of actions in Washington and PJM, our regional grid
operator. The Federal Regulatory Energy Commission (FERC) is considering subsidies for the
nuclear industry and could act as early as next week. NI's BPU President Mroz has argued in
support of the estimated 328 billion FERC Grid resiliency surcharge. PJM is considering in-market
adjustments to address the nuclear industry concerns. ~ We don’t know that any subsidy is
warranted, but certainly we shouldn’t be saddled with multiple subsidies and rate increases. If New
Jersey imposes an off-market subsidy, our residential consumers and employers will be faced with
the prospect of paying more for their eleciricity not just once, but twice or three times.
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AARP NIJ is a member of the Coalition Against Nuclear Taxes. While CANT does not oppose
nuclear energy generation, or oppose fuel diversity, the Coalition is opposed to any special
ratepayer financed tax or subsidy for nuclear power plants because:

e Qut-of-market subsidies distort the working of the wholesale power market (PIM),
discourage construction of new sources of power, discourage conservation, are detrimental
to consumers and employers and may be detrimental to long term reliability.

¢ Lower energy prices are not a problem for residential, commercial and industrial customers.

For AARP members, indeed all consumers, lower energy prices afford us a little bit of budgetary
wiggle room where we had to stretch before. Many continue to stretch even as prices are lowered.

A recent New Jersey Department of Human Services report, Living Below the Line 2017, finds that
nearly six in ten NJ retired elder-only households’ lack sufficient annual incomes to insulate them
against poverty as they age. The average monthly Social Security benefit in New Jersey is $1,377
or about $16,500 a year. 30% of all NJ seniors rely on social security as their sole source of
income. 21.3% rely on Social Security for 90% or more of income. 43.1% rely on Social Secunty
for 50% or more of income.

This is why, even for those of us in this room who are fortunate enough to live way above the
poverty line might consider a modest rate increase, rising electric bills are so burdensome for too
many of New Jersey’s residents. It means threatening one’s health and safety by turning down the
heat in the winter, not using air-conditioning in the summer, closing off rooms, not taking a trip to
see children and grandchildren and/or cutting one’s prescriptions.

There is no immediate need, indeed no crisis compelling this legislature to act on this issue now, in
the waning days of the lame duck session.

We respectfully urge you, all members of the legislature and our Governor to demand a full, public,
transparent and independent vetting of these matters including the cost impact on consumers and
employers of single state subsidies. New Jersey should not embrace a scheme that creates winners
and losers.

We look forward to a robust dialogue well beyond today’s hearing. New Jersey deserves no less.

Thank you.

AARP is the nation’s largest nonprofit, nonpartisan organization dedicated to empowering Americans 30 and older to choose how
they live as they age. With nearly 38 million members and offices in every stale, the District of Columbia, Puerto Rico, and the U.S.
Virgin Islands, AARP works to strengthen communities and advocate for what matters most to families with a focus on health
security, financial stability and personal fulfillment. AARP also works for individuals in the marketplace by sparking new solutions
and allowing carefully chosen, high-quality products and services to carry the AARP name. As a trusted source for news and
information, AARP produces the world's largest circulation publications, AARP The Magazine and AARP Bulletin. To learn more,
visit wwaw.aarp.org or follow @AARP and @AARPadvocates on social media
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About AARP

AARP is the nation’s largest nonprofit, nonpartisan organization dedicated to empowering Americans 50 and older
to choose how they live as they age. With nearly 38 million members and offices in every state, the District of
Columbia, Puerto Rico, and the U.S. Virgin Islands, AARP works to strengthen communities and advocate forwhat
matters most to families with a focus on health security, financial stability and personal fulfillment. AARP also
works for individuals in the marketplace by sparking new solutions and allowing carefully chosen, high-quality
products and services to carry the AARP name. As a trusted source for news and information, AARP produces the
world’s largest circilation pubfz’cations, AARP The Magazine and AARP Bulletin. To learn more, visit

wwiv.aarp. org or follow @AARP and @AARPadvocates on social media.
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William Mullen Testimony:
Senate Environment and Energy Committee and the Assembly Telecommunications
and Utilities Committee - December 4, 2017

Good Morning/Afternoon.

My name is Al Sabath and [ am here on behalf of William Mullen, who is the President of the NJ State
Building and Construction Trades Council.

e The NJ Building and Construction Trades Council.is responsible for coordinating activities with 15
affiliated trade unions in the construction industry. This represents 13 Local Building Trades
Councils and more than 100 local unions, comprising over 150,000 men and women. The
affiliated trades unions include: Electrical Workers, Iron Workers, Laborers, and Pipe Trades
(such as Plumbers and Pipefitters, Sprinkler Fitters, and HVAC Service Technicians). We are
proud to be over 100 years strong, having been founded in 1903. One of our missions is to
opine on issues that affect working families, which is why | feel compelled to personally testify
on the matter before us.

Nuclear energy is critical to the New Jersey economy and our labor unions, especially the number of jobs
that Salem and Hope Creek units support. Thousands of the men and women in my trade unions work
at the plant at one time or another during plant outages. They rely on that work to survive. If those
plants were to follow Oyster Creek and close, there would be nowhere for these men and women to
find work. Ultimately, they would have to uproot their families and move to another State where
nuclear plants still run. This would be a tough blow for the State, but this would be a devastating blow
to those South lersey communities.

We can get an idea of the impact of the plant closing by looking at locations where nuclear plants have
closed. In Vermont, the nuclear plant closing resulted in lost jobs, a collapse in the real estate market,
small businesses shutting their doors and other businesses shedding jobs.

No one is in favor providing price support to nuclear unless it is needed. We expect that PSEG will be
transparent about the financial condition of the plants and have to demonstrate the need. But once
that is done, nothing should stop the State from taking the necessary steps to ensure that these valuable
resources do not close.

NJ has always been a strong supporter of its labor community and we ask that the State continues to
support the backbone of its [abor force and protect these well paying jobs.

Thank you.

A



; ASSOCIATION
117 North Church Street + Moorestown, NJ 08057 + (856) 840-4187 « NJUSA.US

Statement of Karen D. Alexander
President, New lersey Utility Shareholders Association
Before the Senate Environment and Energy Committee and the
Assembly Telecommunications and Utilities Committee on
Strategies to Prevent the Premature Retirement of Existing, Licensed, and
Operating Nuclear Power Plants

December 4, 2017

Good morning, Chairman Smith, Chairman DeAngelo, members of both committees and the experts and
interested parties attending today’s hearing. | am Karen Alexander, president of the New Jersey Utility
Shareholders Association. NJUSA is a not-for-profit association of New Jersey residents who are investors in one
or more of the publicly traded entities that have a subsidiary providing utility service in New Jersey. Our
members choose to join NJUSA to learn more about and advocate with other interested New Jersey utility
investors on issues that can affect the value of their investments. Since they are not residents, institutional
investors are not eligible to be NJUSA members.

NJUSA members are not a monolith. They come from different regions of the state, are of all races, creeds, ages
and socioeconomic status. What our members have in common are these three things: 1) they are all New
Jersey residents; 2) they are all utility ratepayers and 3) they are all investors in companies with New Jersey
utility subsidiaries.

When NJUSA speaks on behalf of its members, we do so with respect to the potential impact of the public policy
under consideration on all of our members, not with respect to the impact on any one member or group of
members. NJUSA’s concern is always with the overarching potentiai impact and precedent the policy underlying
government actions could pose to our members. Consequently, i am here today to speak to the interests of all
NJUSA members who, first and foremost, are New Jersey citizens and like all other New Jerseyans need safe,
reliable and affordable electric power. As residents of the Garden State, our members want and deserve an
energy future that is safe, reliable, affordable, characterized by diverse sources and environmentally
responsible. To achieve those ends, New Jersey will continue to need nuclear power—a source that provides
half of the state’s electricity. We greatly appreciate the willingness of both committees to seek strategies to
continue nuclear power as an integral part of New Jersey’s energy future.

Those of you who know me know that | am not an expert in energy economics, so | am not able to offer a
specific strategy to accomplish the goals articulated by the subject of this hearing. What | can offer, however,
based on a career that has spanned 30+ years in the environmental and energy policy arena, are criteria to that |
would urge you to consider as you evaluate proposed strategies.

AR«



Suggested criteria for any proposed strategies:

1.

They should include an alternatives analysis, i.e., “just say no” is not a realistic or helpful strategy. Those
who would urge you to ighore the economic realities confronting existing nuclear plants across the U.S. and
let New Jersey’s plants close because they don’t like nuclear and don’t want the State to ensure ongoing
future operations, but who don’t offer realistic alternatives, are engaging in wishful thinking. The premature
retirement of New Jersey’s remaining nuclear facilities can have serious financial and environmental
consequences that should not be ignored.

Renewable energy is not a realistic substitute given the amount of baseload generating capacity that
would be lost if the Salem and Hope Creek units are retired. New Jersey is a high achiever with respect
to renewable energy and there is more that can and should be done in that regard. But renewables
cannot meet our reliability needs and they present their own financial challenges. 1t is simply not
realistic to expect New Jersey to replace half of its electric generating capacity with renewable resources
anytime soon.

Reliance on out-of-state generation is neither environmentally nor financially sound. Those who are
willing to roll the dice and accept whatever decisions PJM might make regarding out of state resources
that would need to be dispatched to fill the capacity deficit that will come from the premature
retirements, are accepting the reality that under that scenario, New Jersey will be vulnerable to
generation and transmission costs outside of its control. New Jersey would become increasingly reliant
on out-of-state resources, possibly including coal-fired plants, to meet its energy needs. Continued
operation of the Salem and Hope Creek plants will sustain New Jersey’s energy independence and help
the achieve the State’s goal to reduce its carbon emissions.

2. They should recognize that the Salem and Hope Creek facilities are critically important New Jersey assets.

They have safely and reliably supplied needed electricity to New Jersey for over a generation. While
PSEG is the principal owner, these are facilities in which all New Jerseyans have a stake, and they are
critical to the State’s economy and its environment.

They are the source of good paying, stable jobs in areas of the State where comparable jobs are not
readily available. The rest of the State may need the power, but the communities surrounding these
plants need the power, the jobs and the ancillary benefits that accrue to the local economies. The
economic burden that could result from the premature retirement of the facilities will negatively affect
local families and businesses. Who would the retirements benefit? Certainly not the host communities
or their residents. Neither would the rest of the state that has depended on these reliable sources of
electricity for decades.

No one could have predicted the economic circumstances that now face half of America’s nuclear power
facilities. The decisions needed to address what could become a crisis here absent your intervention are not
easy. It will be important to weigh the environmental and financial costs to New Jersey’s residents and
businesses from any of the strategies you evaluate as you endeavor to make certain that New Jersey’s electric
energy future is secure. On behalf of our members, thank you for your willingness to address this issue.

| appreciate the opportunity to share our views and would be glad to take any questions.
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Testimony of James Parker, New Jersey Main Street Alliance

Against a Nuclear Tax before a Joint State Committee

My name is James Parker and the I'm the owner of Riverview Studios, an independent
video production studio in Bordentown. I'm also a Steering Committee member of the
New Jersey Main Street Alliance. I'm here today to speak against any potential
legislation that would raise power rates for small businesses in New Jersey without
proper transparency and debate.

My video production company employs five people and is completely dependent on
power for what we do, whether its filming editing or other activities. . It makes up an
important part of my budget and even a modest change to my power bills could severely
affect my bottom line. And like most small business owners, I have small margins. I
can’t afford to sustain losses over an extended period of time.

I don’t have a problem paying for things that serve our community. Our state needs
revenues to support things like public health, safety and education, things are that
important to small businesses as well. But if PSEG needs public funding to keep its
nuclear plants open then they do need to open their books to the public.

If a small business applies for aloan or a line of credit, or if we apply for an economic

development grant, we are expected to provide transparency, to open our accounts to
analysis. We ask that PSEG be held to the same standard. Thank you.
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Testimony of Jerome Montes, New Jersey Main Street Alliance

Against a Nuclear Tax before a Joint State Committee

My name is Jerome Montes and I'm the business representative of the New Jersey Main
Street Alliance. I'm here today to speak against any potential legislation that would raise
power rates for small businesses in New Jersey without proper transparency and debate.

We represent more than 1,600 small, independently owned businesses across the state,
but the committee should keep in mind that some 1.7 million employees are employed
by small businesses in New Jersey. For many of these businesses, especially those that
manufacture or produce products, or keep extended hours, like restaurants, an even
modest increase in power rates can be devastating. These businesses tend to have small
margins and anything that negatively affects their bottom line could mean lights out
from them.

When small businesses owners experience of run of losses they have to fold. They
generally don’t have bailouts available from the public. If a small business applies for a
loan or aline of credit, or applies for an economic development grant, they are expected
to provide transparency, to open their accounts to analysis. We ask that PSEG be held to
the same standard. If PSEG needs public funding to keep its nuclear plants open then
they do need to open their books to the public. Thank you.
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Testimony of Deirdre Ryan, New Jersey Main Street Alliance

Against a Nuclear Tax before a Joint State Committee

My name is Deirdre Ryan and I'm my own commercial photography business. My
husband is a freelance film editor. I'm here because any energy tax that would increase
expenses for small business owners would be a massive burden for us.

Like most small business owners and freelancers I don’t make a massive profit and
anything that negatively affects my bottom line means less money for other things. My
husband and I both have high health expenses due to pre-existing conditions and like
many New Jerseyans we struggle with property taxes. The US Senate just passed a bill
that will make both healthcare and property taxes very expensive for residents in our
state. We don’t need another tax, especially if PSEG can’t prove it’s necessary.

I depend on customers having money to spend on money. A lot of New J erseyans are
struggling to make ends meet and they are probably going to struggle even more in the
near future. If they have less money to spend then it’s less likely they will be spending
money on my Services.

For the sake of all ratepayers and all business owners, we need to think carefully about
this issue. No company should be allowed to tax the residents of this state without a
proper accounting analysis. Thanks you.
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Before the New Jersey State
Joint Assembly Telecommunications & Utilities (ATU) and Senate Environment
& Energy (E&E) Committees
Testimony of Dr. Paul Stockton
December 4, 2017

Summary

Good morning. My name is Paul Stockton, and | am the Managing Director of
Sonecon LLC, a security and economic advisory firm in Washington, DC. |
appreciate the opportunity to comment on the value of a diverse generation mix
and the importance of existing nuclear power stations to the citizens of New

Jersey.

I have spent much of my career working on issues related to the proteétion of
critical public infrastructure, including the Bulk Power System. From June 2009
until January 2013, | served as the Assistant Secretary of Defense for Homeland
Defense and Americas’ Security Affairs. In that position, | was responsible for
Defense Critical Infrastructure Protection and led the creation of the
Department’s Mission Assurance Strategy. | also served as the Domestic Crisis
Manager for the Department of Defense (DOD) and was responsible for Defense
continuity of operations. | was the principal civilian advisor to the Secretary of
Defense for providing Defense support to the Federal Emergency Management
Agency, the Department of Energy (DOE) and other Federal departments in
Superstorm Sandy, Hurricane Irene, and other disasters. In addition, | was
responsible for developing and overseeing the implementation of DOD security
policy in the Western Hemisphere, including U.S.-Canada cooperation on

Defense-related issues concerning energy sector resilience. From January 2012

1
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until January 2017, | served as a Special Government Employee for the
Department of Defense, and helped conduct studies to strengthen deterrence of
cyberattacks, counter insider threats, and meet other infrastructure resilience
challenges. | have also written extensively about the dangers that threaten energy

sector resilience.?

| recommend maintaining the diverse mix of energy generation on which New
lersey has historically relied, including taking action to strengthening at-risk
nuclear generation, which is one of the most dependable sources of baseload
generation available to-day. Nuclear power plants can operate for many months
:between refueling operations, making them an invaluable element of grid
resilience and, correspondingly, of national security. Indeed, in its August 2017
report, the Energy Futures Initiative found that existing nuclear power plants and
their suppliers play a fundamental role in U.S. national security and that “meeting

national security priorities requires a robust nuclear energy industry.”2

Preserving energy diversity is critically important to mitigating extreme threats to
the Bulk Power System. These threats are exacerbated by the growing
dependence of the electric generation sector on a single fuel -- natural gas. In a
December 2016 study, the North American Electric Reliability Corporation (NERC),

pointed out that “reliance on a single fuel increases vulnerabilities, particularly

*In 2016, | authored Superstorm Sondy: Impfications for Designing a Post-Cyber Attack Power Restoration System,
published by Johns Hopkins University Applied Physics Laboratory; Efectric Grid Protection Handbook i, Volume 1:
Resilient Fuel Resources for Power Generation in Black Sky Events, published by the Electric Infrastructure Security
Council; and co-authored the Homeland Security Advisory Council’s Final Report by the Cybersecurity
Subcommittee: Incident Response. | am also widely published on other issues of homeland security, national
defense and infrastructure resilience, including Resilience for Black Sky Days: Supplementing Reliability Metrics for
Extraordinary and Hazardous Events, prepared for the National Association of Regulatory Utility Commissioners.

2 Energy Futures Initiative, Inc., The U.S. Nuclear Energy Enterprise: A Key National Security Enabler (August 2017).
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during extreme weather conditions[.]” New Jersey itself has experienced severe
weather events in recent years, including Superstorm Sandy in 2012, and the
2014 Polar Vortex that crippled much of the northeast.> NERC emphasized the
importance of fuel diversity in the Nation’s electricity supply in its November
2017 report® which found “[t]his growing interdependence of the natural gas and
electric infrastructure has resulted in new operational and planning reliability
challenges,” and recommends that regulators “consider fuel diversity as they
evaluate electric system plans and establish energy policy objectives.”

Maintaining fuel diversity has been recommended by NERC.

Furthermore, the power grid and fuel supplies for power generation are potential
targets for adversaries such as Russia, China and North Korea, which may seek to
disrupt United States defense capabilities and our nation’s economy by attacking
the critical infrastructure on which the public and our military bases rely. For
example, the DOD’s Mission Assurance Strategy emphasizes that “The
Department of Defense’s ability to ensure the performance of its Mission-
Essential Functions (MEFs) is at growing risk. Potential adversaries are seeking
asymmetric means (i.e., indirect means designed to avoid our own military
strengths) to cripple our force projection, warfighting, and sustainment
capabilities by targeting critical Defense and supporting civilian capabilities and

assets -- within the United States and abroad -- on which our forces depend.”*

* In the wake of the 2014 Polar Vortex “[a]imost all of the regions’ nuclear power remained operational throughout
the crisis. Hon. Tom Ridge, Keeping Nuclear in the Nation’s Energy Mix, The Philadelphia inquirer (Aug. 9, 2017).

4 “Special Reliability Assessment: Potential Bulk Power System Impacts Due to Severe Disruptions on the Natural
Gas System” The North American Electric Reliability Corporation, November 2017.

* Department of Defense, Mission Assurance Strategy, April 2012, p. 1,

http://policy.defense.gov/Portals/1 1/Documents/MA_Strategy Final 7Mayl2.pdf.
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Preserving Nuclear Generation is Essential to State and National Security

In my work with DOD and DOE, it has become clear that preserving nuclear
generation is a national security priority. This conclusion is supported by three
leading authorities. First, the Energy Futures Initiative, a new group led by former
Energy Secretary Ernie Moniz, released a report in August 2017 entitled “The U.S.
Nuclear Energy Enterprise: A Key National Security Enabler.”® Among the key
findings of the report are that existing nuclear power plants and their suppliers
play a fundamental role in U.S. national security. The report recommends that
“state policies affecting the design of organized electricity markets . . . [should]
appropriately value attributes of nuclear electricity including supply diversity.” In
addition, in a recent article,” former Governor of Pennsylvania and Secretaryr of
Homeland Security, Tom Ridge urged that the United States "’strengthen and
preserve our nation’s baseload nuclear fleet, thus protectin-g our national security
while ensuring a diverse, resilient energy grid.” Finally, retired Rear Admiral
Michael Hewitt, recently called for policymakers to “....elevate the conversation to
talk about nuclear power as an element of national power.”® | agree with these
security experts, and offer that the bill will help preserve an important element of

New Jersey and national security.

Threats to the Bulk Power System

| have identified three specific risks to the electric system: First, reliance on a

single fuel creates the danger of “common-mode failures” where a lack of natural

& Energy Futures Initiative, Inc., The U.S. Nuclear Energy Enterprise: A Key National Security Enabler {August 2017).
7
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gas incapacitates multiple generators at the same time. Second, such failures
could help create “black sky” power outages, which entail outages lasting a
month or more over multiple regions of the United States.” Third, rising natura

gas-electric interdependencies create dangers of mutually-reinforcing failures.

Increased dependence on a single type of fuel heightens the risks of common
mode failures: that is, the danger that a single attack vector {especially via cyber
means) could enable an adversary to disrupt fuel supplies for power generation
across major portions of the United States. A significant interruption of the
natural gas supply available for electric generation can dramatically reduce the
supply of electricity available to serve load. For example, a large-scale disruption
of a natural gas pipeline would prevent that pipeline from delivering natural gas
to the generators it serves. It would also incapacitate any downstream pipelines
dependent on it as a source of hatural gas. Because natural gas is delivered close
in time to its use as a fuel for electric generation, the system would have little
time to respond to and compensate for the loss of a pipeline. Preserving a diverse
generation mix that relies on multiple sources of fuel is essential to reducing the

risk these potential common mode failures pose to the power grid.

Moreover, a black sky outage would inflict immense disruption on national
security, the U.S. economy, and public health and safety. Many critical
infrastructure systems and facilities have backup power generators and stored
on-site fuel to keep them operating for a few days in a limited grid outage.

However, the extensive length and scope of power outages in a black sky event

® Paul Stockton, Resilience for Black Sky Days: Supplementing Reliability Metrics for Extraordinary and Hazardous
Events, at 3, National Association of Regulatory Utility Commissioners (2014).
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would soon produce failures in emergency power assets and the infrastructure
systéms that rely on them. Blackouts of this severity would therefore cause
cascading failures across multiple critical infrastructure sectors. As highlighted in
recent hurricane events, generators will quickly break down through overuse.
Demand for replacing them in a wide-area outage will rapidly outstrip available
supplies, given the vast number of facilities that will require such replacements.
Moreover, on-site fuel supplies for emergency generators will quickly be
depleted. Massive, multi-sector requirements for fuel resupply will emerge.
Contractors responsible for sustaining resupply operations will be unable to meet
these requirements, as transportation systems, refinery operations, and other
systems 6n which these confractors depend will also be disrupted in a black sky
outage. Hospitals and other critical facilities and services would exhaust their
ability to rely on backup power. Food manufacturing and distribution networks
would cease to function. Other critical infrastructure sectors would also likely
collapse. For example, water, wastewater, and cellular systems rely on a
functioning power grid and are not currently prepared for such an event. Finally,
national defense installations that depend on grid-supplied power would begin to
fail. Domestic military facilities can operate without power for short periods of
time, but most are not designed to be independent of the electric grid for

extended durations.

Finally, as natural gas has become an increasingly important fuel for electric
generation, natural gas pipelines have also come to rely on electricity to function.
Key components of natural gas pipeline systems, including the compressors and

industrial control systems that keep gas flowing to power generators and other
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users, are increasingly reliant on electric power. Natural gas pipeline systems
need compression pumps to sustain the flow of natural gas. Historically, these
compressors were fueled with natural gas taken from the pipelines themselves.
However, in many regions of the United States, these compressors are being
replaced by variable speed electric-powered units to reduce onsite methane
emissions and increase compressor efficiency. Black sky outages could interrupt
the flow of electricity to these units, and (in a classic case of spiraling effects)
magnify those outages by disrupting natural gas deliveries to power generators
essential for power restoration.’® These growing interdependencies create risks of
cascading, mutually-reinforcing failures across both the electricity and oil and

natural gas energy subsectors.™

Conclusion

Maintaining diversity across the electric generation fleet will help mitigate the
substantial risks of natural and man-made disruption to the electric system that i
have described. Maintaining nuclear power will help to make New Jersey and the
nation more energy secure. Thank you for the opportunity to provide this

testimony.

*° Electric Infrastructure Protection (EPRO) Handbook II (Vol 1 — Fuel), July 18, 2016, at 24,
http://www.eiscouncil.com/App_Data/Upload/149¢7a61-5 d8c-4af3-bdbf-68dce1b832b0.pdf's
* Electric Infrastructure Protection (EPRO) Handbook I (Vol 1 - Fuel), July 18, 2016, at 21,
hitp:/fwww.eiscouncil.com/App_Data/Upload/149¢7a61-5d8e-daf3-bdbEf-68dcel b832b0.pdfs
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We will leave the discussion of the positive effects of these nuclear facilities on the environment
and to consumers to other experts. Our focus is on jobs and economic development. And without these
facilities, we would see both of these suffer dramatically. Thank you for taking our thoughts into
consideration and we look forward to working with you on the issue in the future.

_ Sincerely, ' _
Charles Wowkanech . Laurel Brennan
President Secretary-Treasurer
CW:LB:jd
OPEIU:153
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December 4, 2017

Senator Bob Smith

Chair

New lJersey Senate

Energy and Environment Committee

Assemblyman Wayne DeAngelo

Chair

New Jersey General Assembly
Telecommunications and Utilities Committee

Chairman Smith, Chairman DeAngelo, and members of the Committees:

Meeting the rising global demand for energy while simultaneously slashing carbon emissions
presers a critical challenge for our generation. The impacts of climate change on our nation and
our state present an imminent danger, and despite false rhetoric from the Trump Administration,
we know that these impacts are being caused by man-made emissions of carbon dioxide. As your
Committees meet to discuss the future of energy production in the state of New Jersey, and the
role of nuclear energy, I offer this testimony on the importance of carbon-free electricity
generation.

Climate change is causing our sea levels to rise, leading to more extreme and intense weather
events, and is negatively impacting the health and well-being of vulnerable populations in New
Jersey, the United States and around the world. While legislatures and governments around the
globe work to implement the historic Paris climate agreement, which sets an ambitious target (o
limit global warming to 1.5°C above pre-industrial levels, scicntists agree that even if all
countries meet their commitments under the plan, we will still not be on track to meet that target.

The United States and the state of New Jersey must aggressively pursue a comprehensive
approach to advancing the development of renewable energy — which is why I have fought
vigorously for the extension of renewable energy tax credits for solar and wind. Policies to
encourage and incentivize energy efficiency and conservation must be explored and
implemented to ensure that once generated. energy is transmitted and utilized as effectively and
efficiently as possible. But from a national and a global perspective, we are in a race against
climate change, and in order to avert the worst consequences I believe nuclear energy must be
part of the solution.
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President Trump’s decision to withdraw the U.S. from the Paris agreement has made states’
responsibilities in reducing carbon emissions that much more important. Just as the United States
should take a decisive approach to reducing carbon emissions as quickly as possible, states must
as well. That approach, particularly in states like New Jersey, should include nuclear energy.

Nuclear energy, which provides critical and reliable baseload power, currently comprises 20% of
total U.S. electricity generation and more than 60% of our nation’s carbon free electncity
aeneration. According to the Energy Information Association, fast year in New Jersey those
numbers were closer to 39% and 97% respectively. And while fossil fuel power plants cause
emissions that lead to negative health impacts and increasing asthma rates, nuclear generation
ernits no greenhouse gases or other air pollutants.

The nuclear energy industry provides long-term, high-paying jobs for trades ranging from
electricians and machinists to electrical and nuclear engineers, reactor operators and more.
Because of pending worker retirements, nationally, the industry expects to hire 25,000 new
workers over the next several years — if the existing fleet of réactors stays on line.

As you know, several existing reactors have recently been shut down prematurely, and many
more are at risk. In order for the United States to meet short and medium-term emissions
teduction goals, we need sound, long-term government policies that will maintain the existing
fleet of nuclear reactors.

I appreciate your attention to this 1natter and the opportunity to provide testimony. Should you
have any additional questions or concerns, please do not hesitate to reach out to me or my staff at
973-639-8700.

Sincerely,

Cory A. Booker
United States Senator
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Thank you for holding today’s hearing on strategies to prevent the premature
retirement of existing; licensed, and operating nuclear power plants. This hearing
comes at a critical time for our country, as states and communities evaluate options
___to fuel their electrical grids in ways that are both safe and economically sound. As
you consider possible solutions to solve our electrical needs, I urge you to remain

- open-minded to the many different sources of energy available in our state,
especially those sources that have proven to be low-carbon, sustainable, and
reliable.- Maintaining a diverse energy portfolio will also ensure there is no single
point of failure for the whole of the grid, and with that, provide stability and
predictability for both the energy market and the consumer. 1 hope you will join me
in supporting a comprehensive and diverse energy portfolio for the State of New

Jersey.

As an electrician by trade, I spent years installing and restoring power for New
Jersey homes, businesses and industrial sites. Thanks to my first-hand experience
with the energy sector, I understand the importance of a stable and secure energy
grid. A reliable and affordable energy system is not overly-reliant on one source. A
2014 study by IHS Energy found a diversified portfolio is the most cost-effective
tool available to manage the inherent production cost risk involved in transforming
primary energy fuels into electricity. In addition, a diverse power generation
technology mix is essential to cost-effectively integrate intermittent renewable
power resources into the power supply mix.’

My colleagues in Congress and I are pursuing an “all of the above” approach on
energy production at the federal level which incorporates the best of clean energy

Makowch L., Marks, A. and Martin, L. (2014}.” The Value of US Power Supply Diversity”. [PDF]. Retrieved from
https://www.nei.org/CorporateSite/media/fi ilefolder/Backgrounders/Reports- -Studies/IHS-Fuel-Diversity-Study-18-
luly-2014. pdf?ext=.pdf
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~z= --——standards, - guidelines—for—safe maintenance and- production; ‘and~economic-———= -

';"feasibility. After sharing pefspécﬁves with other Members of Congress, 1 have

o onzrlearned that finding the:right mix-energy sources is problem not just in New Jersey, - - -

) but in states across the counﬁ'y. For examplé; California.,: Vermont, and Maine saw

.ino=. increased airemissions and adverse economic effects after closing nuclear power
plants in recent years. Closing nuclear plants in New Jersey would trigger similar
adverse effects, and come at a cost to energy production. Nuclear energy powers
nearly half the state, or approximately 3.8 million homes. In order to maintain
stable energy production;-these existing power plants would need to be replaced
with another type of energy plant. This would be an additional expense for our
already heavily-burdened taxpayers. Estimates project that feplacements could
increase costs by as much as $400 million per year statewide.

The long-term well-being of New Jersey residents is paramount, and I am

extremely concerned that whatever energy sources we employ are able to produce

electricity in a safe, sustainable, and secure fashion. To me, safe energy means
production that is carbon-free and helps reduce greenhouse gas emissions. Safe

energy also means physical and cyber security, as well as plans for preparedness in

the case of attack or natural disaster. Last but not least, safe energy means

responsible end-of-production maintenance so that our environment does not pay

the price for our energy consumption. Right now in my Congressional district,

Holtec International-is building supplies and equipment to manage the back-end of
the nuclear power cycle for commercial nuclear power plants, contributing to the

safe and secure maintenance of nuclear products. I believe this will play a positive

role in the long-term safety of energy production.

To conclude, a stable, secure and reliable energy portfolio will ensure a bright
future for New Jersey. Maintaining diversity in our state’s energy supply creates -
confidence that we are keeping our energy portfolio clean, secure, and
economically viable. Keeping nuclear power in our energy supply will be the key

-~ - to achieving these objectives. I sincerely hope you will consider these points as
you debate long-term energy policy in our great state. Thank you.
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Congress of the United States
THousge of Repregentatibes
Tashington, BL 20515-3002
November 30, 2017

The Honorable Stephen Sweeney The Honorable Thomas H. Kean Jr,
New Jersey Senate New Jersey Senate

935 Kings Highway, Suite 400 425 North Ave. East, Suite C

West Deptford, NJ 08086 . Westfield, NJ 07090

The Honorable Vincent Prieto The Honorable Jon Bramnick

New Jersey General Assembly New Jersey General Assembly

1 Harmon Plaza, Suite 205 251 North Ave West, 2™ Floor
Secaucus, NJ 07094 Westfield, NJ 07090

Dear Senate President Sweeney, Speaker Prieto, Leader Kean Jr., and Leader Bramnick,

I am writing to express my strong support for nuclear power as part of a diverse energy generation portfolio
in New Jersey and the important role it plays in providing for a reliable and resilient electric grid. Without
action, nuclear power could be forced into early retirement if the valuable attributes of the power assets are
not properly valued in wholesale competitive mackets, The early retirements of our assets would significantly
impact grid reliability and negatively impact New Jersey both economically and environmentally.

Nuclear power is responsible for 47 percent of the power generated within New Jersey. That is enough power
to provide electricity to 2.7 million homes on a round-the-clock basis while contributing 90 percent of the
state’s air emissions-free electricity. The closing of nuclear plants will result in a large increase in emissions
and poliutants in New Jersey and negatively impact air quality and public health for residents.

Specific to my congressional district, the nuclear power plants in Salem County are an importanl economic
driver for the county, South Jersey, and the state at large. These nuclear plants are economic engines that
employ 1,600 permanent, high wage jobs with an annual payroll of $175 million. Further another 1,000
outage jobs and 1,600 jobs in the local community add to the economic health and wellbeing of Salem
County. The economic benefits also include $30 million in state and local taxes paid and $60 milijon
purchased in New Jersey goods and services. Cumulatively, the nuclear power plants provide $265 million to
help fund schools, roads and other vital community services throughout the state.

Recognizing the important role the state government plays in this area, I encourage the elected officials in
Trenton to focus on the importance, of nuclear energy and help address the current market flaws in the
wholesale electricity markets. Fhis{will help ensure that the nuclear power plants in Salem County remain an
jmportant resource for grid reliability, fuel resiliency, and practice sound economic and environmental

policies. .
]
Sincerely,
M
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Brsics December 4, 2017
The Honorable Stephen Sweeney The Honorable Thomas H. Kean Jr.
New Jersey Senate New Jersey Senate
935 Kings Highway, Suite 400 425 North Ave. East, Suite C
West Déptford, NJ 08086 Westfield, NJ 07090
The Honorable Vincent Prieto The Honorable Jon Bramnick
New Jersey General Assembly New Jersey General Assembly
1 Harmon Plaza, Suite 205 251 North Ave. West, 2" Floor
Secaucus, NJ 07094 Westfield, NJ 07090

Dear Senate President Sweeney, Speaker Prieto, Leader Kean Jr., and Leader Bramnick,

I.am writing to inform you of my support for nuclear generation as part of a divérse
energy generation portfolio and the role it plays in providing for a reliable and resilient electric
grid in the state of New Jersey.

As you know, nuclear power is responsible for nearly fifty percent of the power
generated within New Jersey—enough to provide electricity to 3.8 million homes on a round-
the-clock basis while contributing. 90 percent of the state’s air emissions-free electricity. Closing
nuelear plants will result in a large increase in emissions and pollutants for New Jersey and
negatively impact air quality and public health for New Jersey residents.

Specific to the Seventh Congressional District, which I represent, nuclear power
generation helps avert the need for costlier infrastructure that may lead to the potential loss and
degradation of open space, damage sensitive and protected environmental areas, and infringe on
my constituents” private property rights. Replacing New Jersey’s existing nuclear plants would
increase energy costs by $400 million per year.

As-a member of the U.S. House Energy and Commerce Committee I understand the
cconomic challenges facing nuclear power plants in New Jersey and across the country.
Recognizing the important role the state government plays in this area, | encourage the clected
officials in Trenton to focus on the importance of nuclear energy and help address the current
market flaws in the wholesale electricity markets. This will help ensure that New Jersey’s
nuclear power plants remain an important resource for grid reliability, fuel resiliency, and New

Jersey practices sound economic and environmental policies.

Sincerely,

P ANRESEN

Leonard Lance
Member of Congress
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Peterson, Matthew

From: Patrizia Zita <PZita@kzgrp.com>

Sent: Friday, December 01, 2017 12:09 PM

To: Peterson, Matthew

Subject: PSEG Press Release Warning Energy Tax to Subsidize Power Plants Will Cost New Jersey
Residents & Businesses

Attachments: PSEG Press Release.pdf

TO: Members, Senate Environment and Energy Committee

Members, Assembly Telecommunications and Utilities Committee
FROM: Patrizia Zita
RE: PSEG Press Release, January 2011
Please review the attached document prior to the Joint Committee hearing on Monday, December 4th.

In January of 2011, PSEG released the attached document in opposition to a proposed bill (A-3442) which would have
subsidized the construction of new power plants through guaranteed long-term payments.

| look forward to seeing you on Monday and if you have any questions or would like to discuss this issue, please feel free
to contact me at 609-530-1234.

Thank you.
Trish
Patrizia A. Zita
Principal
B »,wyr\»h' g L ;
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The Offices at Trenton Junction
400 Sullivan Way

West Trenton, NJ 08628
609-530-1234 / 609-530-0110 FAX
609-462-0562 cell

www kaufmanzitagroup.com
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PSEG Warns Energy Tax to Subsidize Power Plants Will Cost New Jersey Residents &

Businesses

In January of 2011, PSEG released thefollowing in opposition to a proposed bill {A-3442) which
would have subsidized the construction of new power plants through guaranteed long-term
payments:

PSEG Warns Energy Tax to Subsidize Power Plants (A3442)
Will Cost New Jersey Residents & Businesses

Will lead state down g road of proven failure, result in lost jobs,
new customer surcharges and undermine efforts to conserve energy

TRENTON, N.l., Jan. 6, 2011 / PRNewswire / -- PSEG today announced its strong opposition to
legislation {A3442) that will subsidize the construction of new power plants through guaranteed
long-term payments.

"This is essentially an energy tax that will cost New Jersey residential and business customers
more than a billion dollars,” said Anne Hoskins, Senior Vice President, Public Affairs and
Sustainability, PSEG.

"Customers have been put through this before with disastrous results for customers," Hoskins

warned. In the 1970's, government required New Jersey's utilities to enter into long-term
contracts with power generators and set prices and production targets for the energy industry.
That resulted in billions of dollars in excess payments by consumers. Over the next six years,
PSE&G customers alone will pay more|than $1 billion for the remaining costs of these long-term
contracts. Atlantic City Electric recently received approval to raise its customers’ biils by roughly
five percent to recover the costs of its|out-of-market contracts.

"The resulting customer surcharges will have long-term impacts,” Hoskins said. "Subsidies are a
slippery slope and will drive away other non-subsidized private investment in Mew Jersey."

"This bill is trying to fix a problem that/does not exist," added Hoskins. Since 2007, New Jersey's
wholesale electric markets have spurred significant investment in new generation,
environmental retrofits, upgrades on existing generation, and investments to reduce electric
usage through demand response. '

"These investments totaled billions of dollars -- all made at the risk of private investors, not
customers. PSEG alone has invested approximately $1.5 billion in generating plants in New
Jersey since 2007," Hoskins said.
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"It is best when investors, not government, determine when new generation is needed, where
it is built, what technology to use and what price to pay for it," said Hoskins.

"Supporters of A3442 hope to create jobs, but real jobs will be lost in the process," said
Hoskins. "Subsidized generation will replace non-subsidized generation and threaten hundreds

of existing jobs."

SOURCE: Public Service Enterprise Group {PSEG)
LINK: http://prn.to/2BEATIZ
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Dr. Edward H. Salmon

Chairman, New Jersey Energy Coalition

Senate Envireonment and Energy Committee and
Assembly Telecommunications and Utilities Committee
December 4, 2017

Thank you. I am Dr. Edward H. Salmon, chairman of the New Jersey Energy Coalition.

I have had the honor and privilege to serve for 26 years in public office as a Mayor, Freeholder-
Director, State Legislator, and as a member of the Governor’s Cabinet as President of the Board
of Public Utilities. For the past 27 years | have been working closely with the National
Association of Regulatory Utility Commissioners (NARUC) and currently serving as President
of NARUC Commissioner Emeritus.

In August 2007, we established the New Jersey Energy Coalition, an organization founded to
raise public awareness of the value of clean, affordable and reliable energy for our state.

I’m here today to talk about preserving New Jersey’s nuclear power plants, which are facing an
uncertain future. I am concerned, as are many of us here today, that economic conditions could
force PSEG’s Salem and Hope Creek plants into early retirement unless action is taken.

New Jersey’s nuclear plants are a critical source of clean, reliable baseload energy. They provide
almost half of the electricity generated in our state. New Jersey’s nuclear reactors work around-
the-clock, even when faced with the| most severe weather conditions — whether hurricane,
superstorm or polar vortex. |

One of nuclear’s most important contributions is the need for fuel diversity. Let me explain what
I mean by that: In New Jersey, we generate power using a number of fuels — nuclear and natural
gas are the largest by far, combininé to make the largest contribution to Grid Security. However,
we also buy electricity from coal plénts and solar farms, and even small amounts of hydroelectric
power and methane collected from landf'l[s This diversity of different fuels helps keep New
Jersey’s energy supply rellable resﬂlent and affordable. It also protects ratepayers from sudden
shifts in the price of any one fuel.

Now take nuclear out of the mix: New Jersey would be dependent on natural gas for more than
90 percent of its electricityfTHét’s extremely risky. To understand why, let’s go back to the polar
vortex in January 2014. Faced with lcontinual sub-freezing temperatures, PSE&G and other
utilities were required to divert, or curtail, critically needed gas away from power plants due to
firm pipeline capacity constraints to make sure enough remained available to heat people’s
homes.
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should not have to make that choice. ”ll"o combat such vulnerability in the future, NERC recommended
that regulators reflect the importance of fuel diversity in energy policy. Preserving nuclear for New Jersey

and the region does just that.

We all value the safe, clean, reliable and affordable energy our nuclear plants provide. But unless state
policies do the same, our nuclear plants may disappear. Lawmakers in New York, Connecticut and
Ilinois already have enacted policies to support their struggling nuclear plants. New Jersey lawmakers
would be wise to follow suit. I urge the state’s policymakers to protect the state’s electric customers from
higher bills and increased air pollution| by throwing our nuclear plants a crucial safety net. New Jersey’s
nuclear plants are worth saving.
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Pocino Testimony

Good Morning/Afternoon.
My name is:

» Raymond Pocino and | am Vice President & Eastern Regional Manager of the Laborers’
{nternational Union of North America & NJ Laborers.

I'm here today to testify about the importance of nuclear energy to the labor community. But first, a
littie background about my organization:

¢ Founded in 1903, our unjon has grown to more than 20,000 members strong. We supporta
variety of industries for over 1,00'0 employers in New Jersey, such as: building construction,
environmental remediation and energy conservation/green technologies. My union members
live in every county and every community in New Jersey. We are committed to creating
partnerships and working collaboratively with stakeholders and peolicymakers alike. This
includes promoting the union construction industry and encouraging economic development,
which is why i fee} compelled to personally testify on the matter‘before us.

Nuclear energy is critical to the New Jersey economy, including the number of jobs that it supports.

The Salem and Hope Creek units support|nearly 6,000 well paid jobs. This not only includes direct jobs
such as plant operators, but also includes supporting jobs like refueling, repair and remediation.
Moreover, the plants pump over $800M into the NJ economy each year such as payroll, taxes, goods
and services.

The sudden and premature retirement of the plants will have an instant ripple effect - once PSEG

announces closure, there is no turning back and these jobs will be gone forever. This not only impacts
" the plant operator, but the repairman who fixes the equipment and ultimately the local mom-and-pop
shop that feeds both during lunch hour.

My people can’t afford to have this happen — not when there are 20-30 years of life left in these plants.
It provides a safety net for NJ’s energy fu|ture — and for the thousands of families who support that effort
every single day. i

NI has a proud history of nuclear energy and a strong labor community. We have an opportunity to
preserve both. Let’s not waste it.

Thank you.
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John O’Conner, Executive Director
South Jersey Mechanical Contractors Association

Testimony Before The Senate Environment and Energy Committee
and Assembly Telecommunications and Utilities Committee

Dec. 4, 2017

I .am John O‘Connor, Executive Director of the South Jersey Mechanical Contractors
Association (SIJMCA). The SIMCA membership is comprised of both large and small
mechanical and plumbing contractors. The SIMCA promotes the advantages of union
construction throughout South Jersey and represents contractors in Washington and
Trenton,

I am pleased to be here today to talk before this joint committee on the value of nuclear
power and the need to preserve the South Jersey nuclear plants. These plants are critical
contributors to the health and vitality of the South Jersey economy. The owners of the
three plants are not just committed to being strong members of the community, they are
also strongly committed to safe operations of the plants and utilizing a union workforce.

I cannot overstate how important these plants are to the wellbeing and continued economic
prosperity of the region.

Many of our members have done work for the plants - or have done work for businesses
that are dependent on the plants for their economic viability. Closing these plants would
have a severe pegative impact on many of my members.

When nuclear plants have closed in other focations, it has had significant negative impacts
on the surrounding economy. Yes, the 1,600 jobs at the plant are lost — which is is
significant in itself. But it has a much greater impact as well. If those plants close, the
loss of wages and purchases made for the plant will result in thousands of additional jobs
going away.

Let's be real - the impact bn""South Jersey would be devastating, but the rest of New Jersey
would be impacted as well.” The cost to New Jersey in lost jobs, taxes, and economic
activity and overall impacted lives would be great.

I urge the legislature to find a way to preserve nuclear for New Jersey.
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Scotf Henderson

4 P ! ' | ¥ ' Senior Director, Government Relations
] 1 : \ Covanta
] i ] Tel 862-485-8649
Email Shenderson@covanfa.com

Powaering Today. Pratecting Tomarrow. Website www.covania.com

December 4, 2017

The Honorable Bob Smith

Chairman, Senate Environment and Energy Committee
New Jersey Senate

216 Stelton Rd., Suite E-5

Piscataway, NJ 08854

The Honorable Wayne P. DeAngelo

Chairman, Assembly Telecommunications and Utilities Committee
4621A Nottingham Way

Hamilton, NJ 08690

Dear Chairmen Smith and DeAngelo:

Thank you for the opportunity to comment on strategies to prevent the premature retirement
of existing nuclear power plants. As New Jersey moves to lower its greenhouse gas emissions to
help prevent the most serious impacts of climate change, the loss of existing zero to low
emitting sources of baseload power is very concerning. Covanta, therefore supports legislation
that will support existing electric generating technologies that have zero or below zero net
impact on the climate.

Covanta, headquartered in Morristown, NJ, is a national leader in developing, owning and
operating facilities that convert municipal solid waste (“MSW”) into renewable energy in
specially designed waste-to-energy (WTE) facilities. We operate four such facilities in New
Jersey, in Union, Camden, Warren and Essex counties. Statewide, the five WTE facilities
generate 170 MW of renewable electricity, recognized as Tier Il in the state’s RPS, close to load
centers and act as critical community infrastructure processing approximately 2 million tons of
MSW annually, or roughly 20% of the State’s total annual MSW generation.

On average, the U.S. EPA has determined that EfW facilities reduce GHG emissions by one ton
of CO, equivalents {CO,e} for every ton of MSW diverted from landfill and processed.’ EfW
facilities reduce GHG emissions, even after consideration of stack emissions from combustion,
by:
1. Generating steam and/or electricity that would otherwise would likely be generated by
fossil-fueled facilities;
2. Diverting solid waste from landfills where it would have emitted the potent greenhouse
gas methane, even with consideration of [andfill gas collection systems in place; and
3. Recovering metals for recycling, thereby saving the GHGs and energy associated with
the production of products and materials from virgin inputs.
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By reducing emissions that would have otherwise occurred at landfills, EfW is the only major
source of electricity that actually reduces GHG emissions.

The GHG benefits of WTE relative to Iandflllmg are well recognized by scientists and
pollcymakers alike, including by CalRecycle,? CARB, 3 the Center for American Progress,* Th|rd
Way, a 2016 report from the Berkeley Law Center for Law, Energy & the Environment, Sus.
EPA,” U.S. EPA smentlsts, the Intergovernmental Panel on Climate Change (”IPCC”), the World
Economic Forum,® the European Union,*** and other researchers. ® WTE facilities were not
covered under the EPA’s new Clean Power Plan.** In fact, WTE facilities were considered zero
carbon power under the CPP’s accounting structure and new WTE facilities were eligible to
generate Emission Rate Credits (ERCs)."”

Despite the benefits they confer, similar to nuclear facilities, WTE facilities face long term
financial risks. The wholesale electricity price in New lersey has collapsed in the past ten years
because of the low price of natural gas. While the steep decline in the wholesale electricity
price is hurting all existing generation facilities, we believe the State should be increasingly
concerned about the facilities like nuclear and WTE that have zero or below zero net impact on
the climate. Whereas the State’s RPS could act as a hedge against falling wholesale prices, the
program has been flooded with RECs from across the PJM Market. These excess RECs have
collapsed the Class | and Class Il REC prices in the state as well. This lost revenue falls
particularly hard on WTE facilities which face significant ongoing operation and maintenance
costs relative to other renewables.

The power provided by WTE facilities offers additional benefits as well. In contrast to many
other renewable energy technologies, WTE facilities generate baseload renewable energy
typically located next to load centers. As our electrical grid becomes increasingly dependent on
intermittent renewable power sources, baseload sources like WTE will help aid in grid stability
and resiliency, fuel diversity and reliability, and will reduce long distance transmission burden
and associated costs. WTE facilities typically operate with availabilities above 90%.

The five WTE facilities in NJ provide critical local sustainable waste management infrastructure.
In addition to providing day to day service, these facilities can help make the communities more
resilient as well. In fact, when weather and other natural events disrupt the grid, WTE facilities
often remain operational, managing both routine waste and the resulting debris from those
events, regardless of whether the grid is able to receive the power it can generate. In addition,
there is a further potential to integrate WTE into community microgrids, currently under study
in Camden. Reliable power generated by local WTE facilities could help communities ensure an
energy supply to wastewater treatment plants, emergency services, prisons, and other
necessary community services,

Given its benefits, we hope we can work with you to ensure that this legislation protects this
critical infrastructure with zero or below zero impact on the climate. We ask that you consider
including existing WTE facilities that achieve net lifecycle GHG reductions as demonstrated
through an accepted waste management lifecycle assessment tool, like the EPA’s MSW Decision
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Support Tool (MSW-DST) alongside nuclear in the committee’s efforts to prevent the premature
retirement of energy sources that provide low carbon energy.

Sincerely,

Scott Henderson
Senior Director, Government Relations

Cc Senate Environment and Energy Committee
Assembly Telecommunications and Utilities Committee

15ee U.5. EPA Office of Solid Waste, Air Emissions from MSW Combustion Facilities,
https://archive.epa.gov/epawaste/nonhaz/municipal/web/html/airem.html and Center for American Progress {2013) Energy from Waste Con
Help Curb Greenhouse Gas Emissions htips://cdn.americanprogress.orgfwp-content/uploads/2013/04/EnerayFromWaste-PDF1.pdf

? calRecycle (2012) CalRecycle Review of Waste-to-Energy and Avoided Landfill Methane Emissions,
http://www.calrecycle.ca.gov/Actions/PublicNoticeDetail. aspx¥id=735&afid=689

3 5ee Table S of California Air Resources Board (2014) Proposed First Update to the Climate Chonge Scoping Plan: Building on the Framework,
Appendix C — Focus Group Working Papers, Municipol Solfd Woste Thermal Technologies

4 Center for American Progress (2013) Energy from Waste Can Help Curb Greenhouse Gas Emissions http://www.americanprogress.org/wp-
content/uploads/2013/04/EnergyFromWaste-PDF1.pdf

* Third Way {2014} Power Book: Energy from Waste, http://powerbook.thirdway.org/filter-web-app/energy-from-waste, accessed November
26, 2014.

% Berkeley Law Center for Law, Energy & the Environment (2016) Wasting Opportunities: How to Secure Environmental & Clean Energy Benefits
from Municipal Solid Waste Energy Recovery. hrtgs:[[www.law.berkelev.edu/resean:h{c1eelresearch/climate/waste-to-energy;_’

7 11.5. EPA Office of Solid Waste, Energy Recovery from the Combustion of Municipal Solid Waste {M3W), htips://fwww.epa.gov/smm/energy-
recovery-combustion-municipal-solid-waste-msw#EnergyRecovery, accessed January 20, 2017,

8 Kaplan, P.0, I. DeCarolis, and 5. Thorneloe {2009} Is it better to burn or bury waste for clean electricity generation? Environ. Sci. Technology 43
(6) pp1711-1717. hitp://bubs.acs.org/doifabs/10.1021/es802395e

® EfW identified as a "key mitigation measure” in IPCC, “Climate Change 2007: Synthesis Report, Contribution of Work Groups 1, I, and Ill to the
Fourth Assessment Report of the intergovernmental Panel on Climate Change” [Core Writing Team, Pachauri, R.K and Reisinger, A. {eds.}]. IPCC,
Geneva, Switzerland, 104 pp. http://www.ipcc.ch/publications and date/publications ipec fourth assessment report synthesis report.htm
¥ epw identified as a key technology for a future low carbon energy system in World Economic Forum. Green Investing: Towards a Clean
Energy Infrastructure. January 2009. Available at: http://www.weforum.org/pdf climate/Green.pdf

1 By policies promoting EfW as part of an integrated waste management strategy have been an overwhelming success, reducing GHG
emissions over 72 million metric tonnes per year, see European Environment Agency, Greenhouse gas emission trends and prajections in Europe
2009: Tracking progress towards Kyoto targets http://www.eea. europa.eu/publicotions/eea report 2009 9

z European Environmental Agency (2008} Better management of municipal waste will reduce greenhouse gas emissions. Available at:
http;//www.eea.eurona.eu/publications/briefing 2008 1/EN Briefing 01-2008.0df

3 The Joint institute for Strategic Energy Analysis {JISEA) is operated on behalf of the U.S. Department of Energy's National Renewable Energy
Laboratory (NREL), the University of Colorado-Boulder, the Colorado School of Mines, the Colorado State University, the Massachusetts
Institute of Technology, and Stanfard University,
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December 5, 2017

Honorabie Bob Smith
New Jersey State Senate
Trenton, New Jersey

(via email)

Dear Chairman Smith:

Thanks for chatting with me briefly yesterday following the hearing on the nuclear power
plant issue. You said | should write to you on behalf of the Electric Power Supply
Association (EPSA) without waiting too long if we had anything to convey, hence this
letter promptly today. 1am always available to discuss further.

As ! mentioned, we actually welcome the discussion of these issues and only regret
" time did not permit us to testify. As the national association for independent power
producers, whose members once included PSEG and Exelon, we have been both with
them on issues over the years, but more recently on the opposite side of what they are
up to in states such as New Jersey after they left EPSA at the end of 2016.

Since time is of the essence, let me start by simply saying if | had to reduce what you
should know to a single tweet it would be this: “when told to hurry, you reaily ought to
worry.” Please allow me to summarize below why this is the case here based on what |
heard yesterday as informed by EPSA’s expertise on'what you correctly termed
yesterday are very complex aspects of wholesale electricity markets.

Point #1: Then and Now

{ last testified before you on December 9, 2010, almost exactly seven years ago,
on LCAAR, largely at the behest of PSEG and Exelon when they were both
members of EPSA. The price of wholesale electric energy was then around $45
per megawatt hour (MWh) and nuclear plants were printing money. Then, they
had me tell you (correctly) that “this is markets at work” and consumers cannot
toggle between the fower of cost-based and market-based rates. Now, when
prices are down to around $30 per MWh and consumers are getting the benefits
of competition, PSEG tells you and your colleagues that the same markets are
not working. Mr. 1zzo said it is your job to “fix” flawed wholesale markets, but
only for them, by requiring New Jersey consumers to buy them a *safety net” to
protect their higher expected above-market profits (sort of a minimum wage for
nuclear plant operators) without divulging the costs (putting aside how and why a
state should fix a perceived flaw in a federally-regulated wholesale market).




Point #2: Nuclear Plants Are Not Alone In Facing Challenges

The historically low wholesale prices that Mr. izzo complained about yesterday
are negatively impacting a#f wholesale power producers, not just nuclear. Last
Friday's Wall Street Journal had an excellent front page story summarizing why,
citing flat demand for power, inexpensive natural gas, increasingly cheaper
renewables, and other factors. Thus, a discriminatory "safety net” for nuclear as
PSEG seeks actually does not reduce the risk of premature retirement of power
plants, it merely shifts it to the non-nuclear plants that supply a majority of New
Jersey's needs and that of the PJM regionai grid. As a result, plants that are less
expensive than nuclear plants will be forced to retire prematurely or seek similar
“safety net” treatment by states, the regional grid and FERC. The end resuitis
an iireversible unwinding of New Jersey's restructuring law that has successfully
shifted the risks of new and existing power plants from consumers to investors.

Point #3: No Need to Rush Now

As you heard from several witnesses, including those without a commercial
interest in the outcome, there is no need to rush to judgment any time soon. In
fact you heard that from Mr. Izzo. As he has told his shareholders, the plants are
currently profitable. He only testified that he may “seriously consider” closing
them in two years if certain conditions come to pass in the future that may or may
not actually obtain. in fact, the output from the two nuclear plants is already
legally commited to PJM through May 31, 2021 pursuant to the May 2017
capacity auction that runs three years forward. The capacity price for PSEG
actually went up about 50 percent from the prior year based on bids PSEG
voluntarily made this year when it cleared the PJM capacity auction.

Among other things, the Legislature should carefully probe several assertions
that Mr. Izzo made only in passing, preferably with the benefit of an independent
consultant. For example, in suggesting why there might be a problem in two
years, he mentioned using currently available forward commodity curves for what
future prices will be. That was a very loaded statement because the forward
curves are widely known in the industry to be lightly traded and usually are priced
today well below the actual wholesale prices when the forward years are reached
(at least Exelon if not PSEG said so publicly on an earnings call this year).

Mr. lzzo also told you that a factor to consider is the misnamed and misused
catchall phrase “fuel diversity” which the nuclear and coal industries are throwing
around together in Washington, DC in support of the Trump Administration’s plan
to subsidize so-cailed "base load" resources. (As you heard during yesterday's
hearing, PSEG is one of only a few utilities supporting this plan, which is strongly
opposed by environmental groups for increasing carbon emissions.) PJM will
confirm that the PJM supply mix is now more fuel diverse than ever. Mr. lzzo
tells you not to rely too much on one fuel, natural gas, when PSEG is building
three new natural gas-fired power plants including one in New Jersey.
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Finally, Mr. Jzzo testified that “things can change” and indeed they can. With all
due respect, the Legislature should not "seriously consider” the skeletal “safety
net” we heard about publicly for the first time yesterday until you have a better
read on the many changes being debated on a regional and national level that
could very well obviate the need for what PSEG is seeking.

Point #4: Devil is in the Details, Whatever Happens Please Do Not Overpay

What would amount to a $4-5 billion “safety net" over a decade was only
desciibed by PSEG in three short bullets so we need more detail to better
evaluate it. It was ominous that Mr. Izzo cited lllinois and New York, where the
subsidy is around $17 per MWHh or over 50 percent above current wholesale
market prices for electric energy. That will raise consumer bills, not lower them,

There is a big financial disconnect between the amount consumers should have
to pay to prevent “premature” retirement and what it sounds like they are
seeking. We would oppose any such payment, but please do not let them
recover more than needed. Any independent economist worth their Ph.D, will tell
you that the proper measure of the amount needed to avoid retirement is only
“going forward” costs, which are a fraction of what nuclear plants are seeking. /f
there is going to be a “safety net," then fimiting it to "going forward” costs partially
protects consumers. Otherwise, the plants are fully protected on the downside at
consumer expense while PSEG keeps all the upside.

Finally, please make them open their books before legisiation is enacted. In
Connecticut, Dominion Energy, the owner of the state's sole nuclear plant,
sought a long-term above-market contract but refused to open its books.
Governor Malloy issued an executive order requiring state regulators to consider
the company’s claims. The consultant concluded that Millstone is profitable
through 2035. (While Governor Malloy signed a bilt allowing Milistone to apply
for the contract, he said the review shows that it is not justified at this time.)

Thank you for the opportunity to speak “from the heart” as you asked of witnesses
yesterday. 1 have been working on these issues since 1981 and especially after having
testified seven years ago, | feel a special obligation to give you the complete picture as
best | can describe it, given the many adverse consequences of a rush to act,

Sincerely,

%fﬁ%&é—

John E. Shelk

President & CEQ

Electric Power Supply Association

Email: jshelk@epsa.org and Mobile: 703-809-4226
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SENATE ENVIRONMENT AND ENERGY COMMITTEE
and
ASSEMBLY TELECOMMUNICATIONS AND UTILITIES COMMITTEE

for the
December 4, 2017 Meeting

Submitted by Senate Environment and Energy Committee:

Daniel Shen, Kristy Hartman, “State Options to Keep Nuclear in the Energy Mix,”

National Conference of State Legislatures, January 2017. © 2017 National Conference
of State Legislatures.



